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PREFACE 


This report presents a comparative evaluation of measured random vibration 
response data obtained from the Office of Space Science-1 (OSS-1) pallet 
payload. The data were measured during the acoustic test simulation 
(September 1980) and the ascent phase of the flight of Space Transportation 
System-3 (STS-3), Orbiter No. 102 (launched from the Kennedy Space Center 
(KSC) on March 22, 1982). The results provide greater Insight Into the 
characteristics of vibroacoustic response of pallet payload components In the 
payload bay during STS flights and are documented as part of the NASA DATE 
program activity. 
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1.0 INTRODUCTION 


This report presents a comparative evaluation of 0SS>1 pallet payload (figures 
1-3) random vibration response data obtained by the Dynamic, Acoustic and 
Thermal Envlronpient (DATE) Instrumentation during the Space Transportation 
System-3 (STS-3) flight and the NASA-Goddard Sp?.ce Flight Center system level 
acoustic test of September 1980. The flight and acoustic test data required to 
perform this evaluation were acquired and produced as part of the DATE program 
activity. The data were obtained from twelve high frequency (5-2K Hz) 
accelerometers and five microphones at Identical locations on the payload during 
the acoustic test and worst case flight event during the lift-off phase. 

The acoustic test data contained In this evaluation correspond to the one test 
run (out of a total of six) selected to be the most appropriate for 
extrapolating to the STS-3 flight acoustic environment. This test run (run No. 
6) was performed at an acoustic Input level of 141. SdB In overall level with an 
1/3 octave band acoustic spectrum profile similar to that of the "old" 
NASA/Johnson Space Center (JSC) Yolumn XIV criteria. (Appendix A of this report 
contains a description of the acoustic test performed on the OSS-1 payload.) 

For correlation with flight measured data, the acoustic test vibration daU< are 
normalized to the STS-3 flight measured payload bay acoustic environment on the 
payload. The normalized data are termed "Extrapolated Test" throughout the 
report. 


r 

; The extrapolated test vibration data are compared to the measured vibration 

response data obtained from the STS-3 fl'*ght In terms of the difference In 1/3 
octave band acceleration levels (1/3 OBAL). This difference Is defined as the 
“Test Efficiency Factor". In addition, a direct comparison Is made of the 1/3 
octave band acceleration spectral density levels (1/3 OBASOL). These 
comparative results are used as a basis for assessing the characteristics of the 
vibroacoustic response of pallet payload components In the payload bay during 
STS flights. 

2.0 INSTRUMENTATION 

The five microphones and twelve high frequency accel erometers on the OSS-1 
pallet payload were selected, qualified. Installed and calibrated by the Goddard 

* 

Space Flight Center (GSFC). All the test data were recorded and reduced by 
the Environment Test and Integration Branch (Code 754) data acquisition/analysis 
system. The payload related random vibration data. obtained during the STS-3 
flight were acquired and reduced as part of the DATE Experiment activity, and 
are reported In Section 3 of DATE Report 004 (reference a). 

Table 1 and figures 4-6 show the relative location of each DATE transducer on 
the OSS-1 pallet payload. . The series of high frequency accelerometers measured 
the random vibration responses at selected experiment shelves and panels and at 
the base of selective Instruments. Specific location, frequency range, axis, 
and orbiter coordinates for each transducer are given In table 1. Included also 
are the DATE ::;^crophones for reference purpose. As Is Illustrated, the series 
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of microphones measured the accustic levels at various locations around the 
OSS-l payload, such as. In the vicinity of the Thermal Canister Experiment 
(TCE), the experiment shelf on tl'e forward starboard and aft port side of the 
payload, and on the forward centet of the payload In the vicinity c,. cti 
vertical shelf. One microphone measured the acoustic level transmitted to the 
Inside of the TCE. 

To confirm the location of each transducer, photographs were taken of each 
Installation. All photographs are filed In the GSFC Mechanical Engineering 
Branch (Code 731) office. Several typical photos are Included In figures 7-14. 
Figures 7-9 and 10-14, respectively, show typical microphone and accelerometer 
Installations. 

3.0 ACOUSTIC TEST DATA 


3.1 Test Description 

The system level acoustic test of the OSS-1 pallet payload was conducted 
in the 40,000 cubic Foot acoustic noise test facility at the GSFC In September 
1980. The pallet payload was suspended In the test chamber using a crane and 
pallet handling sling which Interfaces with the pallet at the four trunnion 
fittings. A large dolly used In transporting the pallet payload remained In 
the acoustic chamber during the tests. For each test run, tnt pallet was 
lifted 4 to 5 feet from this dolly and then lowered back at the conclusion of 



the run. Instrumentation included input control microphones, DATE microphones 
on the pallet payload, and strain gages on the Instrument Support Structure ar 
numerous accelerometers (including twelve DATE accelerometers) on the pallet, 
structure, and instruments. 

Input control microphones were positioned above the payload, one below the 
payload, and one at each of the four sides of the payload. The input test 
level was considered to be the average of these six microphone levels. The 
tests were run at six input levels from 13u to 141.5 dB in overall level. A11 
of the data were recorded and most were reduced for all of the test runs. 

3.2 Microphones 

Acoustic data from the five DATE microphones are presented in appendix B 
in terms of 1/3 octave band sound pressure levels. The spatial average of the 
four DATE microphones (excluding the microphone Inside the TCE) and the 
spatial average of the six non>DATE microphones used for control of the test 
chamber Input acoustics are shown in figure B>6. 

3.3 High Frequency Accelerometers 

Random vibration response data from the twelve DATE high frequency 
accelfrometers are shown In figures B-7 through B>18 In terms of narrow band 
(BH • 4 Hx) power spectral density In g^/Hz. 


3.4 Data Quality 


Of the five DATE microphones and 12 nigh frequency vibration DATE 
accelerometers on the OSS-1 pallet payload, none exhibited problems during the 
systisn level acoustic test. The final assessment Is that the Instrumentation 
Installed on the OSS-1 pallet pa; )ed as part of the DATE program gave 
acceptable data for the system level acoustic test. 

4.0 EXTRAPOLATIOH OF TEST DATA 


For correlation with flight measured data, the a" 'stIc test random vibration 
data must be normalized to the STS-3 fllgh-t measured payload bay acc>;&t1c 
environment on the payload. The method used In this study to normalize or 
extrapolate the acoustic test data so as to be "equivalent" to the measured 
flight vibration data Is described In the following paragraphs. 

4.1 Extrapolation Method 

Consider the acceleration spectral density response of an OSS-1 payload 

component to an acoustic test sound pressure of spectral density (SPSD to 

be given by ASD^^^. Under the assumption of vibration response linearity over 

acoustic test levels (see appendix C), the "equivalent" flight vibration 
eztrap 

response (ASD^^^i resulting froa^ the flight acoustic environment 
can be extrapolated from the acoust'tc test data as follows: 

txtrap 

^test " '^test^^^test^ ^^®fl1j^t 


S 



where ASO/SPSD is termed the transfer function between vibration response and 
acoustic input, and the ASD and SPS*. are in consistent engineering units (e.g. 
g^/Hz and psi^/Hz). 


For one>third octave band (1/3 OB) spectra. 


1/3 OBA » 1/3 OBASD ' Af 
1/3 OBSP • 1/3 OBSPSD *Af 


( 2 ) 


where, 

2 

1/3 OBA » mean square acceleration (g ) 
in one-third octave bandwidth 

2 ’ 
1/3 OBASD * acceleration spectral density (g /Hz) 

* « 

based on one- third octave bandwidth 

> •* 
f 

2 " ‘ 

1/3 OBSP « mean square pressure (psi ) | ^ 

In one- third octave bandwidth 

2 

1/3 OBSPSD « sound pressure spectral density (psi /Hz) 

based on one- third octave bandwidth t 

/ 

t 

Af « one- third octave bandwidth (Hz) 
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It follows from (2) that (1) can be wrlttjn as: 


extrap 

1/3 OBAtjst • (1/3 0BAj„^l/3 0BSPt„^) ' 1/3 OBSP„,g^^ (3) 
In terms of dB units, (3) becomes: 
extrap 

1/3 0BALt,5t ■ 1/3 0BAL(„t - 1/3 OBSPL^e^t ♦ 1/3 0BSPL„,j„ (4) 
where. 


1/3 OBAL « one- third octave band level In dB reference to an assumed 

Q 

acceleration value (e.g. 2.9 X 10 grms, 1.0 grms, etc.) 

* 

1/3 OBSPL « one- third octave band level In dB reference to an assumed 
pressure value (e.g. 20 yUM/m^, 2.9 X 10"® psi, etc.). 

A reference acceleration value of 2.9 X 10 grms Is numerically equivalent to 

2 -9 

the stanuard reference pressure value of 20 jj N/m or 2.9 X 10 psi. 

- Since (2) can be written In dB units as: 


1/3 OBAL « 1/3 OBASDL 10 log^f 
1/3 OBSPL • 1/3 OBSPSOL 10 logAf 


(5) 
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where 


1/3 OBASDL « one> third octave bandwidth acceleration spectral density 
level In dB 


1/3 OBSPSOL » one* third octave bandwidth sound pressure spectral “ 
density level In dB 

It follows fron (5) that: 


1/3 OBASDL » 1/3 OBAL -10 logAf 
1/3 OBSPSOL - 1/3 OBSPL - 10 logM 


( 6 ) 


extrap 

The conversion of the extrapolated test result, 1/3 OBAL (4) In dB to 

2 

acceleration spectral density in g /Hz (based on one- third octave bandwidth 
analysis (see appendices 0 and E) consists of the followin *>: 


Using the first of (6) the extrapolated result of (4) can be expressed as: 


extrap extrap 

1/3 OBASDL^gj^ * 1/3 OBAL^gg^ - 10 log Af (7) 


Also, since 


1/3 OBASDL - 10 log (1/3 OBASD / 1/3 OBASO^^f) 


( 8 ) 







and assuming 1/3 OBASOj.g^ » (2.9 X 10“® grms)^/Hz 

then the one-third octave band acceleration spectral density In g^/Hz can be 
determined using 


t 


extrap extrap 

1/3 OBASD^j^ (g^/Hz) « (2.9 X 10'®)^ [10 0BAS0L^^^^)j 

(9) 


4.2 Test Efficiency Factors 


In general, the difference between the acoustic test vibration response 
level (In dB) and the flight vibration response level (In dB) measured at 
Identical locations on the payload Is defined as the "Test Efficiency Factor" 
(TEF). This definition assumes that the acoustic test Is performed at the 
flight acoustic levels. Accordingly, In the herein evaluation, the TEF Is 
defined by: 

Test Efficiency Factor (TEF) 

extrap meas. 

-l/3 0BAL^^5^-l/3 0BAL^^ght (10) 


where: 


extrap meas. 

1/3 OBAL and 1/3 OBAt are obtainte respectively from ( 4) 

and measured flight data. 
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Since 1/3 OBAL is related to 1/3 OBASDL by (5), it follows that TEF is 


also given by: 


extrap meas . 

TEF - 1/3 OBASDL - 1/3 OBASDL (11) 

where 1/3 OBASDL is the acceleration spectral density level based on one-third 
octave band analysis. 

4.3 Extrapolation Uncertainties 

The basic data used to extrapolate the acoustic test vibration response 
data consisted of the following: 

' a. Acoustic test chamber sound pressure levels. 

b. ' light payload bay sound pressure levels on OSS-1 pallet payload. 

c. Acoustic test vibration response at the selective locations on the 
payload. 

Th<i acquisition and reduction of the basic data are subject to statistical 
uncjrtainties. The uncertainty in sound pressure levels on the payload in the 
acoustic test chamber and the orbiter payload bay are primarily the results of 
spatial variation within the test chamber and payload bay and the data 
reduction process. The uncertainty in the acoustic test payload vibration 
response is primarily due to data reduction. In addition, the flight 
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vlbroacoustic environment 1s truly nonstationary but Is assumed to be piecewise 
stationary for data reduction purposes. The data from the acoustic test and 
the STS-3 flight are not adequate In sample size to accurately determine the 
probability distribution function of these quantities for confidence limit 
t valuation. However, based upon past experience (e.g., references (a) and (b)) 
the values shown In table 3 for the variances of the pertinent data quantities 
can be assumed as uncertainties to yield a first order estimate of percentage 
confidence limits. In general, the "K" percent confidence limits (at the 50 
percent confidence level) for the true levels of any quantity are defined by: 


Upper K% limit • JA+ k(T 
Lower K% limit • k<r 


( 12 ) 


where. 


K% • (1 - 0 () « Kth percentage point (13) 

k ■ percentage point of Student "t" variable with 

m degrees of freedom 

yU ■ average of quanity 
0” ■ standard deviation of quantity 

If follows that, since the extrapolated data are based on space averaged sound 
pressure levels, the "K" percent confidence limits on the levels of the 
"Extrapolated Test Data" and "Test Efficiency Factors" are defined respectively 
by: 
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EXTRAPOLATED TEST DATA 


Upptr n 11.1t * k 

Lo«er K» I 1 «n - k(T„trap 


(14) 


where 


extrap * ^'^*''**9® Extrapolated Test (I.e. extrapolation based on 
space averaged sound pressure levels) 


extrap Test Acoustic 


+ cr^nt. Acoustic +o^Test Vlbratlon)^^^ (15) 


TEST EFFICIENCY FACTOR 


where* 


upper K* 11.it * "“’Eff.Fect. 


Liwer W llurtt V“Eff.Fect. ‘ ’‘"'Eff.Fact. 


(16) 


M 

t1 


i 

i 


Test Efficiency Factor • 1/3 OB At (Extrapolated Test) 

- 1/3 OBAL (Measured Flight) 

-^Eff.Fact " •^wured Efficiency Factor (I.e. efficiency factor based on 
average extrapolated test data and measured flight data). 


(17) 
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(18) 
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^Eff.Fact. » (^^extrap 

4.4 Extrapolated Test Data 

The acoustic Induced vibration responses of the DATE high frequency 
accelerometers expected to occur during the STS*3 flight of the OSS-1 payload 
vifere predicted by extrapolating the ground acoustic test vibration data based 
on the flight measured space average acoustic levels on the OSS-1 payload 
(table 2 and figure 15). The validity of the extrapolations depends on the 
linearity In the vibration response data with the acoustic Input test levels. 
As Is Illustrated by the results of appendix C, the linearity condition Is 
reasonably satisfied for the purpose of extrapolating the DATE test data over 
the range of flight acoustic environments In the STS payload bay. 

The extrapolated test vibration data are shown In appendix 0. The 1/3 
octave band acceleration levels from the ground acoustic test are shown In 
column 2 of tables 0-1 through D-11 and the extrapolated mean acceleration 
levels are shown In column 3. In addition, the upper and lower 95 percent 
confidence limits on extrapolated data are shown In column 4 and 5 
respectively. The extrapolated results In terms of 1/3 octave band 
acceleration density In dB and g^/Hz are shown In tables D-12 through 0-33. 

5.0 STS-3/0SS-1 PAYLOAD FLIGHT DATA 


During the STS-3 launch of the Space Shuttle (OV-102 vehicle), 
levels and vibration levels were measured on the OSS-1 payload 
payload bay of the orbiter using the same DATE Instrumentation 


sound pressure 
Inside the 
as was used 
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during the acoustic test. The basic OSS-1 flight data used for the comparative 
evaluation presented herein were provided by the NASA “30 Day Report" 

(reference a). A summary of the pertinent flight data used for the evaluation 
Is presented In appendix E. It should be noted that the data correspond to a 
launch vehicle configuration and flight conditions defined as the following: 

0 OV-102 vehicle 

0 Launch from the Kennedy Space Center (KSC) 

0 No thrust augmentation 
0 Full complement of thermal radiator panels 
0 Payload bay vents fully opened at all times 
0 Worst case flights evef*+ *t lift-off from T-6 to T + 12 sec 

6.0 COMPARISON OF MEASURED FLIGHT AND EXTRAPOLATED TEST DATA 

The flight measured OSS-1 pallet payload component vibration data are compared 
to the vibration data extrapolated from the acoustic test In terms of Test 
Efficiency Factor (equation 10) and 1/3 octave band acceleration spectral 
density levels (1/3 OBASOL). 

The test efficiency factors and estimated 95% confidence limits, as defined by 
equations 16-18, are presented In tables 4 through 14 and figures 16 through 
26. The absence of a data “value" In these tables and figures Is attributed to 
Invalid data "point" (e.g. off the bottom scale) In the flight measured data 
plots. The comparison of acceleration spectral density (1/3 OBASOL) between 
flight measured data and extrapolated test data Is shown In figures 27 through 
37. In these figures, the estimated 95% confidence limits of 1 dB on the 
measured flight data are not shown. 



T 

r 

i 

? 

f For additional comparisons, the data of tables 4 through 14 and figures 16 

through 26 are grouped In accordance with the payload "zone” In which the 
component Is mounted. A zone Is defined as a major area of the OSS-1 payload 
In which components can be mounted. For the OSS-1 payload, a determination of 
the particular zone In which a component Is mounted was and can be based on the 
following description: 

Zone 1— Payload primary structure within the proximity of the payload— orb Iter 
vehicle separation plane. 

i 

I Zone 2— Payload primary and secondary structure (exclusive of mounting 

1 

I brackets) not Included In Zone 1. 

Zone 3— Payload structures specifically designed for mounting of components 
such as shelving, platforms, or brackets. 

Zone 4— Payload large surface area, lightweight structures at outboard areas 
which respond primarily to acoustic pressure forces. 

Based on the measurement description of table 1, the measurement numbers 
grouped In accordance with the payload component mounting zone are summarized 
I'' table 15. Grouping the data In accordance with table 15, the estimated test 
efficiency factors for Zones 2, 3, and 4 are as shown In figures 38 through 40. 
No data were grouped under Zone 1. 

« 

The comparison of measured flight and extrapolated vibration test data 
represent comparison of worst case events during the ascent phase from T<>6 to 


IS 


T«12 sec. The extrapolated data correspond to test data normalized to the 
maximum flight acoustic spectrum measured on the payload. The measured flight 
data correspond to the envelope of data measured during the flight. 

Preliminary time correlation studies Indicate these worst case events to be 
weakly correlated In time with the duration of low frequency transient 
vibration responses at the payload trunnions. The maximum frequency cutoff In 
these low frequency transient responses was approximately 35 Hz. Because of 
these two observations. It follows that the random vibration results of tables 
4 through 18 and figures 16 through 40 are minimally contaminated by the effect 
of transient vibration responses. 

7.0 COHCLUSIONS 

The OSS-1 pallet payload related vibroacoustic data obtained during the 
NASA-GSFC system level acoustic test provided a basis for evaluating and 
correlating the STS-3 flight measured data with acoustic test data. By this 
stuciy, a greater Insight Is provided Into the characteristics of vibroacoustic 
response of pallet payload components 1r. the orbiter payload bay during STS 
flights. 

Based on the results of this study the following conclusions are made: 

a. Pallet payload component random vibration response measured during a 
STS flight, generally, can exceed the vibration response measured during a 
pallet acoustic test by an average of 3 dB In the frequency range from 100 to 
1000 Hz, an average rate of-7 dB/oct. from 31.5 to 100 Hz, and an average rate 
of 12 dB/oct. from 1000 to 2000. Hz. 
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b. The exceedance of flight response over acoustic test reponse Mill be 
most significant In the high and low frequency regions, and will be greater for 
mounting locations on primary and secondary structure (exclusive of mounting 
brackets) not within the proximity of payload-orbiter vehicle Interface than 
for locations on structure specifically designed for mounting components (e.g. 
shelvlng/platforms or brackets) or on large surface area, lightweight 
structure. 

c. The exceedance of flight response over acoustic test response may be 
attributed to the characteristic of the acoustic field In the payload bay or to 
the addition of mechanical energy transmission to payload components through 
the orbiter-payload structural Interface. The transmission of mechanical 
energy is not normally simulated during the acoustic test. 

ft 

d. Test efficiency correction should be applied to test data when 
developing STS pallet payload component random vibration criteria based on 
pallet acoustic test data. 

e. Additional studies should be performed to accurately assess the 
significance of low frequency transient contribution to the flight response of 
STS payload components. 
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Figure ^ 0SS>1 Pallet Payload Transducer Locavions 
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Figure 19 - Acoustic Test Efficiency Factor In One-Third 

Octave Band Acceleration Level (1/3 OBAL ) 
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Figure 23 - Acoustic Test Efficiency Factor in One-Third 
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Figure 24 « Acoustic Test Efficiency Factor in One»Third 


Octave Band Acceleration Level (1/3 OBAL ) 
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Dir: -Y 
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Figure 25 - Acoustic Test Efficiency Fector in One-Third 

Octave Band Acceleration Level (1/3 OBAL ) 
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Figure 39 - Acoustic Test Efficiency Factor in One-Third 

Octave Band Acceleration Level (1/3 OBAL ) 

Loc • Group • ZONE 3 
Dirt All Axes 


















, 9x10 Grms 


’-< -m. 



ORIGINAL P 

OF POOR QUALITI^ 


OCTAVE BAND CENTER FREQUENCIES 



< (vi(OOiA;rOOiOOO*nOOO*AOO oo ooooooooooo 
o — •“wM'^^<nooOfwu)oios;oo'500»ooooK»ooooo i 

- “ — M <y V lo ® ® X- ! } 

2 ■ j • 

ONE-THIRO OCTAVE BAND CENTER FREQUENCIES (Hz) i - 


Figure 40 - Acoustic Test Efficiency Factor in One-Third 


Octave Band Acceleration Level (1/3 OBAL ) 
Loc > Group* ZONE 4 
Dir; All Axes 





TABLE I - DATE MEASUREMENT INFORMATION ON 0SS>1 


h- < 

H- 

UJ < o 
H- O ^ 


O 

^ rsi 


CO 

U 

2 

s 

04 

O 

o; 

u 


< 


< 
a. X 


UJ _ 

3 o 

C2rou 
UJ u? 
Ui 


O 


</) 

§ 


UJ a. 

ac 

< b> 

ijjgi 


<n 


i^Si 
</> ^ 


^ CM ro Tf CO 
z £ 2: SET 


cv* ^ o> 

tr> f-4 ^ O 

^ ^ ^ 4sr ^ 


S> u> vO 
fO CO ^ 
I t 


GO CJ» CM ro 

00 00 


fM rsj 

a M M X ar 

X X X ^ ^ 

30 CO 

CM CM CM 

I I 

I I 1 

o o 

CT) U> ir> CM CM 


(/> «/> CO 

CL. a. a. o. ol 

00 sO VO cO CO 

o e o 3 
cn cn ro 00 

O CM CM CM CM 
* « • • • 
0,00,0.0, 
+I+I+I+I+1 


ssss: 


^ H- a 

X < z 

o < 

O O O 

_ z o < 

O M Z CU 

X o ^ 

UJ (JU < O • 
O ku < ^ 
»-o u. < 

V) C90 VO ^ 
Z Z X Qw 
MM • o 

»- O H- 
X O < X 
UJ U) ^ O UJ 
►- h- a. GO > 
Ul 3 Z 

m 3 z — z 


3: X 


ssss s 
<;<<< < 


5< < 

O m <v 
oo CO rn CO CO 
‘ ^ ^ CM ^ 

>->•>• ^ 
OO X X 00 

ssis 




ro^corrcocD^cT'.OTrunxvo 
^«tcm— ‘ f^rocpr^^TTvo*-^ 

M ^ JSi4 *— • M 


CM 

o 

CO 

<7> 

Cv) 

‘JO 

CM 

VO 

CM 

o 

CO 

o> 

3 

o 

CO 

O 

uO 

•5T 

vn 


cr% 

o> 

CO 

o 

CO 

CO 



CO 


CO 


CO 

CO 

M* 


vr> 

*— 4 

CNJ 


*s„ 

VO 

r** 

lT> 

vn 


CM 

M 

o 

o 

vn 

to 

I 

1 

1 

• 

VO 

VO 

LO 

UT> 


X 


UJ 


•r^l 

UI 

o 

UJ 

< 




3^ 


O X — ^ O O O X ^ 


>jrMrMfM>J>jrMrsifsirMrsjrsi 

xxxxxxxxxxxx 

CMCMCMCM,\|CMCMCMCMCMCMCM 
I I I I I I I I I I I I 
LOCOcOCOlOCOcOCOvOU^lOX 


00033000 C 9000 

000030000000 
^ CM ,CM .CM .Csi CM CM ,CM ,?U ,CM , 

+ I+ -M-** •*• '*■ + '*• + + H- '*' 


< 

X «J X X X X I 
X I 


X X IM isj 

is ' 


kT> 


WO 

M <C UJ 

XX «o 

<xz< 

C/> flg CQ 

I- X o 

Z XX 
1X0 


X 

o 

o 


Si 

M GO < 

o : 


GO CO 

o o 

X 


^ Urn 

O X 

o 

X • kO 

«J 

X 

X X 

!2S 

< M 

XXX 

X (/) 


s 

*** „ 

XX X 

X XXX 

X O O X X X X 

W* 1 LiJ CSC Tf 


X 
: X 
«J0 




X 

55 

X X 
O X 

X o 


X 

Z^S 

Z X X 

< S X 


X _ _ 

o X o 

X X X X M 

X o S X 3 (/) 

a. M •- h* M s 
O wo wo — 

(/) o 

X X XX 


xx< 

X < ^ X 
< X X X 
XX < 

X XX 
Z o CO X 
XX X 

oo xJ> 

X X 

^ Ox 

'^S:S 

X O uo 
X X </) 
zo X 

23) S ilS 



<<<<<<<<m 

8 ' 3 '« 3 ) 9 >CtOtQ 3 >S 

C224jsi«^^w?»^*j 

aackOOsasaa 

OOCCCOOOO«^JOOOOO 

sssisisss 


OR!Cr 

OF PC 


X 


bo 

c 

'u 

s 

-o 

"S 

e 

c 

€0 

X 

CJ 


CO 

T5 

T> 

(Q 

n 


60 


- ^. , 




CiV QL, . , Y 


? 


I 






dtJL 


TABLE 2 


.M ' 


OSS-l ACOUSTIC ENVIRONMENT 
— (31^^ H2 J. 2K Hz) 

Spatial Average 1/3 OB Sound^Pressure Level 
dB (re aoyuN/m'^) 


1/3 Octave Band 
Center Frequency 
Hz 

Acoustic Test 

Control Mies q^j£ MLcs 

Mean 

STS- 3 LLft-Oif 

31.5 

1 

124.5 

123.6 

124 

114.1 

40 

125 

121.6 

123.3 

118,1 

SO 

123 

121.1 

122 

121.2 

63 

125.5 

123.4 

124.4 

123.9 

80. 

125.5 

123.6 

124.6 

123.3 

100 

126 

123.7 

124.8 

123.9 

125 

128 

126.5 

127.2 

124.9 

160 

129 

126.4 

127.7 

124 

200 

129 

128 

128.5 

124 

250 

130.5 

128.3 

129.4 

123,6 

315 

130 

126.8 

128.4 

120.8 

400 

■ 130 

127.2. 

128.6 

118.7 

500 

13C^ 

12&.3 

129.4 

117 

630 

131.5 

129.6 

130.6 

115 

800 

129.5 

127.8 

128.6 

114.2 

1000 

126.5 

124.5 

125.5 

113.4 

1250 

127.5 

U3.8 

125.6 

110 

1600 

125 

123.6 

124.3 

108 

2000 

124 

122.6 

123.3 

107 


“1 






TABLE 4 


OF POOR 



TEST erPIClENCY FACTO* 

oss>t pallet payloao 
i/sosAL foa *e 2 .ae-o cmis) 
nsAsJNErCMT 10 vaao 9302A ZONE 2 

TEST efficiency factor 

0:s CONFIDENCE LINIT 


KZ 

6XTRA0 

NEAS FLT 

Sf .s 

»37.l 

19S.6 

40. • 

138.6 

I5» T 

9i.0 

^ 138.1 

IU.6 

63.0 

143.2 

151.6 

80.0 

138.0 

140.7 

100.0 

146.2 

IS5.6 

189.0 

148.3 

ISO. 6 

160.0 

142.4 


200.0 

144.7 


290.0 

144.3 


319.0 

141.0 


400.0 

136.5 


900.0 

136 4 


630.0 

138 3 


000.0 

130.3 


1000.0 

116.4 


1290.0 

111.1 


t000.0 

110.7 


2000.0 

111 « 


OAL 

194.4 

161.7 

C0m 

0f19 

f.SS 


Meas 

UPKR 

LOWER 

-18.5 

-14.8 

-22 3 

-19.2 

-II .5 

-18.0 

-14 5 

-10.8 

-18 3 

-6 4 

-4.6 

-12 2 

-10.7 

-6.8 

-14 6 

-8.4 

-9.5 

-13.3 

-2 3 

1.6 

-6 2 
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ORIGINAL TA... 

OF POOR QUALITY 


TABLE 5 

test emcfCMCv f*ctoh 
0$S*l PM.LCT PAVLOAO 
i/s»AL m ffc 2.oc>« cmi$) 
r«AStiMnENT 10 VMO 93 03 A ZONE 2 

TEST EFFICIENCY FACTOR 

asx CONFIOdCE LiniT 


HZ 

E3CT8A8 

nCAS fLT 

Meas 

UPPC8 

uoueii 

St 8 

IM.i 

154.8 

-21.8 

-18.1 

-25.8 

48.8 

tss.i 

182.2 

-18.4 

-14.7 

-22.2 

Mi 

iSi.i 

154.1 

-17.2 

-13 5 

-21.8 

iS.i 

148.8 

154.1 

-9.1 

-8.3 

-12.9 

w.i 

!41 9 

153.2 

-11.3 . 

-7.4 

-15.2 

iM.i 

MS. 4 

158.8 

-7.2 

-3.3 

-11.1 

t».i 

Ml. 8 

148.8 

-4.8 

-8.1 

-7 9 

IM.i 

IS0.1 

- 




2M.8 

M2. 8 





SM.i 

»48.7 





S15.i 

137.2 





4M.8 

138. t 





8M.i 

138.7 





iSi.i 

138.1 





iM.i 

134.8 

153.7 

-19.2 

-15.4 

-23.8 

1MI.8 

1S8a1 

188.8 

-28.5 

-18.7 

-24.3 

t2M.i 

132.2 

157.8 

-25.4 

-21.8 

-29.2 

I8M.8 

132.1 

158.7 

-27.8 

-23.8 

-31.4 

MM.i 

129.8 

182.8 

-3k 7 

-28.0 

-39.8 

OAL 

182.3 

187.2 




cum 

8.12 

8.88 
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i 

ORIGINAL : ri 

OF POOR QUALiVs 

TABLE 6 

TEST EFFICfENCY FtClOH 
OSS- I FALLET FAYLOAO 

i/soBAL 100 oe z.oe-o cmisi 
nCASURCncNT 10 vooo 9294A ZONE 3 

TEST EFFICiENCV FACTOR 

08X CONFIOCNCE LiniT 


HZ 

CXtSA^ 

MAS PLT 

Meas 

UPMO 

too» 

31.9 

140.9 

100.9 

-12.0 

-0.3 

-19.0 

49. 

140.0 

190.7 

-0.1 

-4.4 

-II. 0 

M.9 

% 140.3 

199.1 

-0.9 

-9.1 

-12 0 

63.9 

193.9 

100.0 

-0.7 

-2.0 

-10.9 

Mi 

199.3 

104.7 

-0.4 

-9.9 

-I3;3 

IM.9 

194.0 

105.0 

-11.0 

-7.7 

-19.9 

tzs.i 

194.3 

190.0 

-2.3 

1.8 

-0 2 

IM.f 

194.1 

197.7 

-3.6 

0.3 

-7.5 

2M.t 

102.4 

ISI.0 

0.9 

4.7 

-3. 1 

290. • 

193.0 

190.0 

-9.7 

-10 

-0 9 

319.0 

147 7 

192.6 

-4.0 

-1 1 

-0 7 

4M.0 

140.3 





9M.0 

190.7 

193.0 

-2.0 

0.0 

-0.7 

030.0 

190 4 

100.0 

-2.2 

1 .6 

-0.0 

0M.0 

lU.I 

190.7 

-4,0 

-0.0 

-0.4 

I0M.0 

190.4 

IMS 

-1.2 

2.0 

-9.0 

12U.0 

140.4 

197.0 

-0.2 

-9.4 

-13.0 

I0M.0 

140.0 

100.7 

-11.0 

•0.0 

-19.0 

20M.0 

137.9 

101.0 

-24.1 

-20.3 

-27.0 

QAL 

107.9 

172.0 




CMS 

0 SO 

1.20 
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TABLE 7 


oRiGmr.. r . 

OF POOR 0.^..u;tY 


TCST CF^tClCNCV FACTOR 
OSS- I RALLET RAVtOAO 
l/SOOAL fOS RE 2.0E-0 CPTIS) 
tCASURCRENT fO.VSSO 9295A ZONE 3 


HZ 

eXTIIA8 

r«AS 7LT 

SIS 

142.2 

198.6 

4S.8 

142.2 

196.2 

M.8 

%IS6.8 

196.1 

8S.8 

147.6 

197.1 

M.8 

149.1 

198.2 

IM.8 

198.2 

194.6 

!».• 

162.9 

166.6 

168.8 

168.8 

166.7 

?88.8 

188.9 

184.6 

2S8.8 

197.4 

161.6 

SI9.8 

196.9 

161 .6 

488.8 

196.1 

199.7 

988.8 

198 8 

162.6 

6S8.8 

190.1 

190.6 

888.8 

199.8 

190.7 

1888.8 

148.9 

196.8 

1888.8 

191.1 


1688.8 

194. S 

198.7 

2888.8 

144.9 


OM. 

188.2 

176,7 

cmis 

8.8S 

1.48 


TEST EFFICICNCV FACTOR 

OSS CONFIDENCE LiniT 


Meas 

UPf£8 


•14.4 

-18.7 

-18.2 

-14.8 

-18.5 

-17.6 

-10.5 

-19,6 

-2S.1 

-0.9 

-9.8 

-IS. 5 

-1S.1 

-0.2 

-17.6 

-4.4 

-8.9 

-8.5 

-4.1 

-8.2 

-8.0 

-9.0 

-2.8 

-0.8 

-4. 1 

-6.2 

-8.0 

-4.2 

-8,4 

-8.8 

-9.1 

-IS 

-8.0 

8.4 

4.2 

-5.4 

-5.6 

8.2 

-7.4 

-8.9 

5.S 

-4.5 

-6.0 

-8.1 

-7.7 

-8.1 

-4.6 

-11.0 

-9.4 

-1.6 

-0.2 
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ORIGINAL PAGE iS 
OF POOR QUALITY 

TABLE 8 

TCST erflCICNCY factor 
OfS-1 rallct ravloao 
i/sMAL rn DC 2.at-9 ami 
nCASuincMT 10 vMod292A ZONE 4 

TCST cmcrcNCT factor 

OSS CONFIOCNCS LiniT 


HZ 

eXT9AP 

nCAS FLT 

Meas 

U9K9 

tOVEII 

SI .9 

ISS.7 

146.6 

-12.0 

-0.1 

-16.7 

49.9 

139.9 

I4Q.7 

-14.7 

-11.9 

-10.9 

M.i 

tS7.4 

140.6 

-12.2 

-0.4 

-16.9 

6S.9 

149.9 

192. 1 

-3.6 

0.2 

-7.3 

M.i 

I4S.7 

192.2 

-9.9 

-4.6 

-12.4 

IM.i 

144.4 

169.1 

-19.7 

0 

-11.9 

-10.6 

129. i 

199.9 

169.! 

-4.6 

-9.7 

-0.9 

169.9 

196.2 

199.7 

-3.9 

9.4 

-7.4 

299.9 

199.9 

190.2 

-9.4 

3.9 

-4,3 

299.9 

197.9 

190.6 

-2.6 

1.2 

-6.4 

SI9.9 

199.6 

196.6 

-1 9 

2.9 

-4.0 

499.9 

162.6 

161.2 

1.4 

9.2 

-2.4 

999.9 

169.4 

167.6 

-2.2 

1.6 

-6.9 

9S9.9 

163.1 

164.6 

-19 

2.3 

-9.3 

999.9 

163. S 

194.7 

-1.4 

2.4 

•9.2 

1999.9 

163.6 

197.6 

-4.9 

-9.2 

-7.9 

1299.9 

199.7 

169.1 

-6.4 

-6.9 

-13.2 

1999.9 

191.4 

199.7 

-16.3 

-11.9 

-10.1 

2999.9 

149.0 

160.6 

-29.7 

-16.0 

-24.9 

OAt 

171 .0 

170.0 




cmi$ 

1.14 

2.99 






TABLE 9 


origunial ?•. - p 

OF POOR QJALITY 


TEST CFFTCICMCV FACTM 
0SS>l PALLET PATLOAO 
l/SOiAL lOB PC 3.flC-0 CPMS) 

PCASutoCNT JO VMO 9293A ZONE 4 

TEST EFFICIENCY FACTO* 

OU CQNFJOENCE LiniT 


HZ 

CXt6A6 

116AS FLT 

Meas 

UPK6 

LOITER 

SI 5 

141.0 





40. • 

140.5 





U.tf 

,.151.4 

161.0 

-16.4 

-6.6 

-14.2 

61. t 

150.6 

164 8 

-5.2 

-1 .4 

-0.0 

M.0 

164.0 

165.0 

-1.6 

2 0 

-4.0 

IM.6 

168.6 

160.6 

-1.6 

2.1 

-5.5 

I2S.6 

161.4 

170.6 

1.8 

7.7 

-0.1 

I6t.6 

166.6 

170.7 

6.5 

4.4 

-1.4 

2M.6 

176.4 

172.4 

4.6 

7.0 

0 1 

2S6.a 

172.6 

174.1 

-1.7 

2.1 

-5.5 

115.6 

171 1 

170.0 

2.1 

6. 1 

-1.5 

466.6 

171 g 

171.0 

-6.1 

1.5 

-4. 1 

666.6 

167.1 





616.6 

165.6 





666.6 

166.6 





1666.6 

161.6 





1666.6 

154.6 





1666.6 

151.6 





6666.6 

147.0 





OAL 

166.5 

164.4 



• 

cum 

6.12 

4.61 









1 


PI 
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Of 


TABLE 10 


TEST CFriClENCV FACTOR 
OSS- I PAltCT PAYLCAO 
I/S08A4. ;OB RE 2.0E-0 CRtlSI 

nCASuRsnCNT jo vroo 9297A ZONE 2 

TEST EFFICIENCY FACTOR 

sex CONFIDENCE UNIT 


HZ 

extras 

rcAS ftt 

Meas 

UPPER 

LOWER 

SI S 

138.7 

140.6 

*18.9 

-15.2 

-22.7 


134.4 

198.2 

-19.8 

-12.1 

-10.6 

5a.9^ 

ISO. 8 

!9t.l 

-M.3 

-7 6 

-15.1 

6S.8 

146. 6 

147.6 

-1.8 

2.8 

-4.8 

89,8 

143.0 

145.2 

-1.3 

2 6 

-9 2 

188.8 

149.8 

146.1 

-1.1 

2.8 

-5.8 

t».8 

148.8 

147.6 

1.2 

5.1 

-2.7 

168.8 

153.6 

154.7 

-1 . 1 

2.8 

-5.8 

288.8 

157.8 

196.2 

1 .6 

9.9 

-2.3 

298.8 

152.3 

196.1 

-3.8 

8.8 

-7.6 

SI5.8 

158.7 

197.6 

-6.9 

-3.1 

-18.7 

488.8 

158.8 

198.2 

-8.2 

3.6 

-4.8 

S88.8 

140.8 

191.1 

-2.1 

1.7 

-5.8 

638 8 

147.8 

161.6 

-14.8 

-18.8 

-18.4 

888.8 

144.8 

188.7 

-16.9 

-12.1 

-10.7 

1888.8 

149.8 

188.8 

-19.6 

-H.8 

-18.4 

1298.8 

138.4 

183.8 

-29.2 

-21.4 

-28.8 

1888.8 

139.2 

189.7 

-38.9 

-28.7 

•34.3 

2888.8 

139.8 





OAt 

182.1 

178.8 




GRHS 

8.37 

1 .81 
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TABLE 11 


ORIGINAI r " 

OP POOR Q.j' 


TEST EFFICIENCV FACTOR 
QSS>t RALLET RATLOAO 
l/SOfRL (OR RE 2.K-0 CRttSI 
- HEASUREHENT 10 VMO 9298A ZONE 3 

TEST EFFICIENCY FACTOR 

aSX CONFIDENCE LiniT 

HZ EXTRAR REAS FUT McaS upRER LOVER 


31. S 

132.2 

191.1 

49 , § 

138.3 

147.7 

59 ,$ 

' .57., 

147.6 

63.8 

146.1 

192.6 

88.8 

140.6 

197.7 

188.8 

148.6 

192.6 

129.8 

149.3 

147.6 

168.8 

141 . t 

141.7 

288.8 

148.9 

130.6 

298.8 

138.6 

141 .6 

St9.8 

136.9 

130.6 

488.8 

141.1 

148,7 

988.8 

137.7 


638.8 

141.6 

142.6 

•88.8 

143.2 

148.7 

1888.8 

149.8 

198.6 

1298.8 

149.4 

192.6 

1888.8 

149.0 

198.7 

2888.8 

137.4 

191.6 

OAi 

198.6 

162.0 

CRns 

8.28 

8 41 


-18.0 

-19.2 

-22.7 

-17.4 

-13.7 

-21 2 

-18.3 

-6.6 

-14. 1 

-6.5 

-2.8 

-18.3 

-8. 1 

-4.2 

-12.8 

-3.8 

8.1 

-7.7 

-2.3 

1.6 

-6.2 

-8.6 

3.3 

-4.5 

8 0 

4.8 

-3.8 

-3.8 

0.8 

-6.8 

-3.1 

8.7 

-6.0 

8.4 

4.2 

-3.4 

-1.8 

2.8 

-4.8 

-9.9 

-1.7 

-0.3 

-9.8 

-1.2 

- 6.8 

-7 2 

-3.4 

-11.8 

-4.8 

-1.8 

- 8.6 

*14.2 

-18 4 

-18.8 
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ORIGINAL ' 

OF POOR QUAUU 


table 12 


TEST emClENCY FACTOR 
OSS* I PACLCT PAVLOAO 
1/SMAL tOB RC 2.0C-0 CRnS) 


-^ASUREICNT 10 VSS0 9299A ZONE 3 

TEST EFFICIENCY FACTOR 

OSS CONFIOCNCE URtT 


HZ 

£XTRAI> 

nSAS FLT 

Meas 

UPPER 

LOVER 

St. 9 

137.9 

196.6 

-18 9 

-19 1 

-22 6 

40.9 

t4l.9 

156.7 

-14.6 

-11.2 

-16.7 

90.9 

« 147.9 

193.6 

-6 1 

-2.3 

-0 8 

S3. 9 

192.9 

195 6 

-3.1 

9.7 

-6.6 

90.9 

159.0 

190 7 

9 2 

4.1 

-3.7 

*190.9 

179.3 . 

176.6 

-2.3 

1 .6 


120.9 

169.1 

167.6 

9.9 

4.4 

-3.4 

160.9 

173.7 

171.7 

2.9 

9.0 

• 1 .0 

200.9 

173.6 

171 9 

2.9 

9 0 

-16 

299.9 

169.6 

166 6 

-1.9 

2 6 

-4 8 

319.9 

167.9 

179.6 

-3. 1 

9.7 

-6.6 

499.9 

164.9 





999.9 

169.1 





639.9 

197.6 





990.0 

190.2 





1090.0 

197.7 





1990.0 

146.6 



• 


1990.9 

149.9 





2090.0 

130.1 





OAL 

170.9 

179.6 




G9f1S 

2.96 

2.46 
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TABLE 13 


ORIGINAL 

OF POOR QUALITY 


TCST CTFICtCNCY FACTOR 
OSS- I FAILCT FAVLOAO 
t/SaOAL (08 RE 2.0e-fl CRnS) 
iCASURCnCNT 10 V8S0 9300A ZONE 2 

TEST efficiency FACTOR 

oex rONFlOENCE LINIT 


HZ 

6 XT 8 A 8 

KAS fir 

Meas 

UPK 2 

tOW£2 

st.s 

138.8 

148 . t 

- 16. 1 

- 12.4 

- 10.0 

4 i .0 

129.8 

147.2 

- 18.2 

- 14.5 

- 22.8 

58 . i 

133.8 

% 

148.8 

- 15.8 

-11 3 

- 18.8 

63.8 

149.7 

158.1 

- 8.4 

- 2.6 

- 18.2 

88.8 

t 49.8 

158.7 

- 9.7 

- 5.8 

- 13.8 

188.8 

151.8 

168.6 

- 8.8 

- 4.0 

- 12.7 

125.8 

188.3 

* 157.1 

3.2 

7.1 

- 8.7 

188.8 

153.2 

158.2 

- 5.8 

-1.1 

- 8.0 

288.8 

151 .9 

153.2 

-13 

2 6 

- 5.2 

258.8 

153.5 

152.6 

8.0 

4 7 

- 2.0 

315.8 

142.7 

149.6 

- 6.9 

- 3.1 

- 18.7 

488.8 

148.1 





888.8 

137.7 





838.8 

133.8 





888 8 

134.1 





1885.8 

138.5 

151.8 

-17.1 

- 13.1 

- 28.8 

1258.8 

112.8 

155.8 

- 21.8 

- 10.8 

- 27,4 

1888.8 

in . 2 

188.7 

- 28.8 

•21.7 

- 29.1 

2888.8 

112.1 

188.8 

- 28.5 

- 24.7 

- 12.1 


181.1 

188.2 





8.41 

8.75 
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TABLE 14 


* 

4 


• 




Of POOR 0' ' 


"a 



1 





TEST CFFICJCNCY FACTOR 

OSS- I pallet payuoao 
X/ZOBAl iOS RE 2.0E-0 CRtlS) 


HEASUREriEHT ID VMO930LA ZONE 2 

TEST EFFrClEHCY FACTOR 

OU COKFfOENCE UIRIT 


HZ 

extrar 

flEAS FLT 

Meas 

UPPER 

COVER 

31 S 

131.5 

153.1 

•21.6 

-17.0 

-25 4 

40 • 

135.4 

153.2 

-17.0 

-14.1 

-21.6 

50.0 

t38.1 

156.6 

-18.5 

-14.0 

-22 3 

63.0 

144.2 

160.6 

-16.4 

-12.7 

-20.2 

80.0 

140.4 

156.7 

-10.3 

-6.4 

-14.2 

100.0 

150.4 

157.1 

-6.7 

-2.8 

-.0.6 

125.0 

150.0 

165.6 

-5.0 

-1 .0 

-0.7 

160.0 

165.1 

172.2 

-7 1 

-3.2 

-11 0 

200.0 

164 6 

168.2 

-3.6 

0 3 

-7.5 

250. 0 

161.2 

161.1 

0 . 1 

3.0 

-3 7 

315.0 

156.4 

163.6 

-7 2 

-3.4 

-11.0 

400 0 

150.6 

164.7 

-0.1 

-1.3 

-0.0 

500.0 

157 t 

167.0 

-10.0 

-6.7 

-14 3 

830 0 

151 .7 

166.1 

-13.4 

-0.6 

-17.2 

000.0 

153.2 

160.7 

-ie.0 

-11.7 

-10.3 

1000.0 

140.5 

103 0 

-14.1 

-10.3 

-17.0 

1250 0 

140.0 

102.6 

-17.0 

-13.0 

-21.4 

1000.0 

140.2 

160.7 

-10,0 

-11.7 

-10.3 

2000.0 

146.1 





OAi. 

170.4 

177.0 




CRtlS 

0.06 

2.21 
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PAYLOAD COMPONENT MOUNTING ZONE 


OF POwiV 




OF POOR Q ‘ ■ 


TAStE 16 

TEST EFFICIENCY FACTOR 
OSS- I PALLET PAYLOAQ 

1/30BAL (DB RE 2.9E-9 GRMS) 


20fC 2 

Q5« COHftOtHCt LIHIT 


H2 

AVC0AGC 

VA01AI4CE 

UPKO 

loweo 

31.5 

-ia.4 

9.4 

-0.0 

-20.8 

40 .^ 

•17. t 

6.0 

-0 8 

•25 4 

50.0 

-16 3 

1 1 4 

-3 8 

•20 8 

03.0 

-0 3 

34 6 

n 7 

-28 3 

10.0 

•0 7 

2! 4 

7 0 

-24 4 

100.0 

-0.6 

14 9 

6 5 

-to 7 

125.0 

-1 7 

20. 1 

13 6 

-17 8 

160 0 

-4.4 

13 4 

8 i 

-10.0 

200 0 

-1 1 

10 9 

10 1 

-12 3 

250 0 

•0 0 

10 1 

9 9 

- 11.7 

315 0 

-7 0 

3 0 

•0 4 

•13 6 

400.0 

-2 0 

15 0 

10 0 

-10 1 

500. 

-0.3 

30 1 

15 

-27 0 

03^.0 

•14.0 

4.5 

-0.8 

-21 2 

000 0 

-10 9 

7.9 

•7 3 

-20.5 

1000.0 

- 10.0 

11. 3 

-5.4 

- 20.2 

\ nm .§ 

-22.0 

17.2 

- 0.0 

-37 • 

tM .0 

- 24.0 

40.2 

-1.7 

-47.0 

2000.0 

- 10.0 

12 0 

- 10.5 

-42 7 
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‘'ABLE 17 


omcixr 

OF POC, 



-TEST 

EFFICIENCY 

factop 


► 


0S5-I 

1/30RAL 

1 PALLET PATLOAO 

(DB RE 2.9E-9 GRMS) 

ZONE 5 





BU CONFIDENCE LiniT 


HZ 

average 

VARIAMCE 

UPRER 

LOVER 



-16.0 

15.4 

-2.7 

-20.3 

1 

40.0 

'3.6 

10 3 

1.3 

-20.5 

I 

50.0 

-n 1 

36 5 

0.4 

-31 6 


6? 0 

-6 4 

10 7 

4.7 

-17 5 

1 

* } 

00 0 

-7 8 

35 E 

12.7 

-27 0 

.4 

i 

1 

i 

100.0 

-5.5 

21 3 

10.2 

-21.2 

l?5.0 

-2 6 

7 7 

7 4 

-11 4 

1U.0 

-2.6 

16 0 

1 1 6 

-15.6 

200.0 

-B. 1 

n 5 

11 .4 

-It 8 


250.0 

-3.5 

7.7 

5.0 

-12.0 

m 

315.0 

-4.0 

5.0 

3.8 

-11 8 


400.0 

0.4 

3.6 

7.0 

-8 2 


500.0 

-3.2 

4.0 

3.8 

-16.6 


630.0 

-1.2 

4.6 

6 1 

•6 5 


800.0 

-4 7 

4.4 

2.4 

-II 8 


1000.0 

-4.0 

15,7 

6.7 

-10.3 

- 

1250.0 

-0.2 

5.6 

i.o 

-16.4 


1000.0 

-7.1 

16.0 

7.4 

-22.6 


2000.^ 

-19.2 

52.0 

5 5 

-41.0 
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original PA" - 

OF POOR QUAi-t . • 


v^Bie 18 

1£ST EFFICIEi'lC^ FACTOR 
OSS- I FACLET payload 

1/30BAL (DB RE 2.9E-9 GRMS) 

20»C 4 

09X CONFIOCNCC LlnfT 


HI 

AVCRACE 

VARIANCE 

UPRER 

LOWER 

51 .5 

•12.9 

12.4 

-1 .8 

-24 8 

40.9 

-14 7 

12.6 

-2 7 

-26 7 

59 9 

-11.5 

5 4 

-5.4 

-19 2 

65 9 

-4.4 

5 t 

5-2 

-12 8 

89 9 

-4.8 

52 2 

>4 5 

-24 1 

>90.9 

-8.6 

>95.5 

26 8 

-45.2 

125.9 

-9 4 

50.4 

29 0 

-2> .7 

169.9 

-1.5. 

>2. 1 

>9.5 

-’5 5 

299. 9 

> .8 

15 8 

14.4 

-10.8 

259.9 

-2.2 

4 2 

4.8 

-0.2 

515.9 

9.6 

0.2 

19.0 

-0.7 

499.9 

9.6 

5.2 

8.4 

-7.2 

529.9 

-2.2 

21 6 

>5.6 

-18 8 

659.9 

-t .5 

4 6 

5.8 

-8.8 

999.8 

-1 .4 

8 2 

8.5 

-M 1 

1999.9 

- 4.9 

15.5 

8.5 

-19.9 

9 

- 0.4 

11.9 

2. 1 

- 29.0 

1999.9 

-19.5 

52.9 

4.1 

-54.7 

2999.9 

- 29.7 

r.7 

-1.5 

- 49 . > 
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APPENDIX A 


Description of NASA - 6SFC OSS-1 
Payload System Level Acoustic Test 


, <i* * 



Description of NASA-GSFC OSS-1 Payload System Level Acoustic Test 



INTRODUCTION 

The system level acoustic test of the completely Integrated OSS^l pallet 
payload was conducted in the 40,000 cubic foot acoustic noise test facility at 
the GSFC in Greenbelt, hO. The objective of the test was to obtain test data 
for the following: 

a. Random vibration loads/analysis verification and safety of the OSS-1 
pallet payload subsystems, components, and support structures. 

b. Checkout of the GSFC low-frequency accelerometers. 

c. Support random vibration environment studies for other payloads 
via the extrapolation of data fed into the VAPEPS data base system. 

a. Pre-flight evaluation of DATE instrumentation. 

f. Acquisition of data to> expand test data base information for the ESA 
pallet. 


OSS-1 PAYLOAD TEST CONFIGURATION 

All instruments and componets on the OSS-I payload, except two, are mounted on 
support structure XY plane platforms No. 1 through 6. Platform No. 1 is 
forward, mid way between the pallet deck and sills, and supports a YZ 
"vertical platform”. Platform No. 2 i^ at d^k level. Platforms No. 3 
through 6 are small "sill shelves”, one at each corner of the pallet. The 
platforms are supported at hardpoints and .trunnion fittings. Two components, 
the ftSFC and the University of Iowa electronics, attach to pallet frames and 
longerons on cold plate support structures. 

During the tests, the payload was in flight configuration which included the 
thermal blankets. Tabies A-1 and.^A-2 present a list of the instrument 
acronyms and weight breakdown sundry. 


TEST DESCRIPTION 

the OSS-1 pallet payload was suspended in the GSFC 40K cubic foot reverberant 
acoustic test chamber (figure A-1) using the crane and pallet handling sling 
(figure A-2) which interfaces the pallet at the four trunnion 'Sittings. Input 
control microphones were placed around the pallet payload aho.«; 2 or 3 feet 
from it. One was positioned above the payload, one below It and ora at each 
of the four sides. The input test level was considered to be the average of 
these six microphone levels. The large pallet transport dolly rema.ned in the 
acoustic chamber during the tests. For each test run,' the pallet was lifted 4 
or 5 feet from this dolly, then lowered back at the conclusion of the run. 

A-1 
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The tests were run at six different input levels - from 130 to 141.5 dB in 
overall level. Instrumentation Included the input control microphones, 
several microphones on the pallet, strain gages on the Instrument Support 
Structure and numerous accelerometers on the pallet, the structure, and 
instruments. All of the data were^ recorded and most were reduced for all of 
the test runs. Table A-3 shows the run sunmary for the test program. 

Table A-4 shows the nc^ninal input acoustic level specified for each of the 
first four test runs. Note that each test run is specified by the same 
spectrum shape excepc for different overall levels. The acoustic spectrum for 
each of the test levels was generated with the chamber empty. All adjustments 
and settings were noted so that the spectrum may be repeated when the test 
item is in the chamber. If the spectrum is different (with test item in the 
chamber) from the empty chamber spectrum, some modification of the spectrum 
shapes was made to correct the effect of the test article in the chamber. The 
same procedure was used in test runs 5, 6a and 6b but were performed at the 
higher overall levels as shown in table A>3. 


INSTRUMENTATION 

Total instrumentation consisted of 158 accelerometers, 11 microphone and 28 
strain gages. Eight of the accelerometer channels were recorded via the C&0H 
and >*'STE system and 150 were recorded by the facility as well as all of the 
strain gages and microphones. All of the data were recorded on magnetic tape. 
The average acoustic level was recorded in addition to the individual 
microphones. 
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DATA REDUCTION 

Test data were reduced during the test program and following its completion. 
The types of data reduction were as follows: 

a. Microphones 

(1) i/3 Octave Band Plots 

(2) Oscillograph 

b« Accelerometers 

(1) PSD Plots - 4 Hz Bandwidth Filter 

(2) Oscillograph 

(3) PSD Table > 1/3 Octave Band Filter 
« 

c. Strain Gages 

(1) PDS Flots 4 Hz Bandwidth Filter 

(2) Oscillograph 


A -2 



The 1/3 octave band filter PSD's were generated by sutiming the 4Hz narrow band 
g^ values over each 1/3 octave bandwidth to provide 1/3 octave band values 
v^lch were then divided by the corresponding 1/3 octave bandwidth. 

All reduced data are filed in Code 731. 
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TABLE A-1 

Experiment. / Component Location and Acronyms 

ORIGINAL PAGl- 53 
• OF POOR QUALITY 

Platform |1 

University of lov.a Plasca Diagnostic Package (POP) 

Univerlsty of Columbia Solar Flare X Ray Po1arin«ter (CCl) . 

St. University of New York Telescope (SUKY T/S) 


Vertical Platform 

University of Columbia Electronics (CCL £) 

Naval Research Lab Solar UV Spectral Irradlance Monitor (SUSlh) 
St. University of New York Electronics (SUkY E) 

- Platform #2 

The GSFC Coiunand and Data Handling Eox (C20H) 

The GSFC Thermal Canister Experiment (TCE] 

Sill Shelf 13 

University of Utah Charge Current Probe (CCP-1) 

University of Utah Digital Control and Interface Unit (CCIU) 
University of Utah Fast Pulse Electron Gun (FPEG) 


Sill Shelf #4 

tfi 

University of Utah Spherical Retarding Potential Analyzer (SRPA) 

.1 • • ♦ - 

T|| . Sin Shelf IS 

I University of Utah Charge Current Probe (CCP-2) 

J ’ * 

.^1 Sill Shelf #6 ^.4 

University of Zowa RF Antonna (RFA) 


ORIGINAI- F-i 

TABLE A -2 qP pqqr Q J! 

OSS-1 Pdyload Chargeable Weight Breakdown 


(1) 

Pallet Structure: 



Pallet 

1163 lbs. 


Primary Fittings 

91 


Secondary Fittings 

79 


Kardpoints 

63 


KSFC Systems 

422 


Keel Fitting 

57 

I57F lbs. 

(2) 

GSFC Support Equipnsent: 



C(»^and and Data Handling 

228 lbs; 


Harness 

aor'^ox. 170 


Thermal Systems 

appt jx. 465 


Instrument Sunport Structures 
(1-760, 2-460, 3-125, 4-50, 5-41, 6-59) 

approx. 1495 


HI sc. Support Structures 

approx. 85 


- 

aporox. 244J lbs. 

(3) 

Instruments: 



Plasma Diagnostics Package and REM 

598 lbs. 


Vehicle Charging and Potential 

276 


Shuttl e-Soacel ab Induced Atmosphere 

181. 


Solar Flare X-Ray Polarlneter 

460 


Solar UY Irradlance "lonitor 

155 


Thermal Canister Experiment 

802 


Contamination Monitor 

17 


- 

■ZW lbs. 

(4) 

Total Integrated Pallet Weight 

approx. 6807 lbs. 

(5) 

Payload Chargeable Items: 



Fwd. Utility K1t 

391 lbs. 


Timing Buffer and Instrument 

3 


STD Svritch Panel and Hardware 

20 


Utility Kit nuld 

15 


Bridge and Keel Fittings 

832 


V 

TZ5T lbs. 

(6) 

Orbits Cabin Equipment: 



AFO Panel 

40 lbs. 


Tape Recorders 

132 


TR Panel 

23 


Cables (CSO Recorder) 

5 


Plant Grbwth Unit 

55 


• • 

2b5 lbs. 

(7) 

Total Mission Weight 

approx r 8323 lbs. 

(8) 

Allocated Mission Weight 

8200 lbs. 


(9) Mission Contingency 



Date Run Ho. 

9/11/80 1 

9/12/80 2 

9/16/80 3 

9/18/80 4 

9/23/80 5 

0/25/80 6a 
9/25/80 5b 


TABLE A -3 
Test Run Summary 


orig\i^al 
OF POOR 


QUAtvrif 


Nominal 


Overall 

Setup 


Level 

Level 

Duration 

Attained 

130 dB 

5 secorsds 

126 dB 

133 dB 

10 seconds 

130 dB 

136 dB 

15 seconds 

133 dB 

except 31.5 Hz 
band reduced 
3 dB 


# 

139 dB 

except 31.5 Hz 
i SO Hz bands 
reduced 3 dB 

15 seconds 

135 dB 

142 dB 

empty chamber 
except 31.5 Hz 
i 50 Hz bands 
reduced 3 dB 

15 secomds 

136 1/2 

145 dB 

empty chamber 
except for 
certain bands* 

5 seconds 

141 dB 

145 dB 

15 seconds 

141 1/2 

empty chamber 


- 

except for 
certain bands* 




* For runs 6a and 6b the following bands were changed^ 
a1 reduced 3 dB-31.5 Hz, 50 Kz 

b) Increased 3 d8— 160 Hz. 200 Hz. 250 Hz, 315 Hz„ 400 Hz. 500 Hz, 630 Hz, 
800 Hz 

c) reduced 4 dB— 1000 Hz 


TABLE A -4 


OkT 


1/3- 

Nominal 

OB Sound Pressure 

Test Levels 
Level Re 20 ^N/m^ 

Of- ;■ . 

^ . i 

1/3 uCTAVE 
BAND CENTER 
FREQUENCY 
(Hz) 

TEST # i 

TEST #2 

TEST # 3 

TEST # 

31.5 

107 

110 

113 

116 

40 

109 

112 

115 

118 

50 

111 

114 

117 

120 

63 

112.5 

115.5 

118.5 

121.5 

80 

114.5 

117.5 

120.5 

123.5 

100 

115.5 

118.5 

121.5 

124.5 

125 

117 

120 

123 

126 

160 

118 

121 

124 

127 

200 

118.5 

121.5 

124.5 

127.5 

250 

U9 

122 

125 

128 

320 

119.5 

122.5 

125.5 

128.5 

400 

119.5 

-122.5 

125,5 

128.5 

500 

119 

.122 

125 

128 

630 

118.5 

121.5 

124.5 

127.5 

800 

118 

121. 

124 

127 

1000 

117 

120 

123 

126 

1250 

116.5 

119.5 

122.5 

125.5 

1600 

115 

118 

121 

124 

2000 

114 

117 

120 

123 

2500 

m 

116 

119 

122 

3200 

11.5 

114.5 

117.5 

120.5 

4000 

110 

113 

116 

119 

5000 

109 

112 

U5 

118 

6300 

107.5 

110.5 

113.5 

116.5 

8000 

106 

109 

112 

115 

10000 

105 

108 

111 

114 

Overall Level 

130 

133 

136 

139 
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V«hictt Charging and 
Potantial Exparimant 


Microabrasion Foil Exparimant 


Tharmal Canister 
Exparimant 


Plasma Diagnostics 
Packaga Antenna 


tnducad 

Atmcsphara 

Exparimant 


Solar UV Spectra! 
Irradiance Monitor 



Contamination 
Monitor 


Msrc ^ 

Avionics 

Solar Flare X-Ray 
Polarimatar Exparimant 

Plasma Diagnostics Package 


ESA Engineering 
Model Pallet 


Vehicle Charging and 
Potential Experiment 


Freon Pump 


Figure A -I OSS-l Pallet Payload Configuration 
without Thermal Blankets 
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APPENDIX B 


OSS-1 Payload Acoustic Test Data 
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Figure B-8 Power Spectral Density 
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Figure B-9 Power Spectral Density 
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Figure B-13 Power Spectral tensity 
Type* HFA 
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Figure B-16 Power Spectral Density 
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Loc : Aft Inside Thermal Cannister 
Dir: y 
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APPENDIX C 


Vibration Data Linearity Over Test Levels 



Vibration Data Linearity Over Test Levels 


The figures, in Appendix C present results showing the linearity of the 
measured vibration data over the five acoustic test levels. The results are 
plotted in terms of 1/3 octave bandwidth power spectral density (g^/Hz) versus 
the six control microphone average 1/3 octave band sound pressure levels in 
dB. The abscissa indicated as a log scale is a linear dB scale based on dB > 
20 log X. The linearity of the measured test data is compared to the 
theoretical linearity as shown by the dashed line with the constant slope. 
Based on the evaluation of these results, it is concluded that the linearity 
assumption required in the extrapolation of data to flight levels is 
approximately valid in the region of interest. 
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APPENDIX D 


Extrapolated Acoustic Test Data 



0R^Gf^'AL p.'’.:': :3 

Table D-1 OF POOR QUALITY 

STS-5 Extrapxateo data 
OSS- I pallet PaylOAO 
I /5-octave 8AN0 ACCEL LEVEL 
08 PE 2 BE-0 CPnS 

nEASUREPiENT ro V 880 93 02A 

EXTRA POTJ\ TED TEST 


05« CONPIOENCE LlntT 


HZ 

ACOUSTIC test 

AVEPACE 

UPPER 

LOVER 

Z \ .5 

147.5 

137 . I 

148.9 

133 4 

40.0 

145 4 

138.5 

142.3 

134 8 

50.0 

139.0 

138 . t 

141.9 

134 4 

63 0 

144.8 

143-2 

147.0 

130.5 

80.0 

% 

141 .2 

139.0 

142.9 

135 . 1 

100.0 

148.3 

146.2 

ISO 1 

142 3 

I».0 

151 .4 

148.3 

152.2 

144.4 

160.0 

147.4 

142 4 

146 3 

138 5 

200.0 

149.7 

144.7 

148.6 

140 8 

250. 0 

151 2 

144 3 

148 1 

140 5 

315.0 

151 1 

141 9 

145.7 

138.1 

400.0 

147 8 

136 5 

140.3 

132 7 

500.0 

HQ. 9 

136.4 

140.2 

132 6 

630.0 

154 8 

138 3 

142 . 1 

134 5 

800.0 

153.6 

130.3 

142 . 1 

134.5 

1000.0 

140.5 

136.4 

140.2 

132.6 

1250.0 

150.0 

133.3 

137 1 

120.5 

1600.0 

147 7 

130 7 

134.5 

126 9 

2000.0 

140.1 

131.1 

134.9 

127.3 

OAL 

162 5 

154.4 

158 1 

150.6 

cnns 

0.4 

0 2 

6.2 

0 1 
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Table D-2 
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OF POOR Q^jAUTY 


STS- 3 eXTRAPOLATCO DATA 
OSS- 1 - pallet payload 

I/3-0CTAV6 9AN0 *CCEL LEVEL 
□B RE 2.9E-0 CPns 

nEASUREnCNT 10 V0BO 9 3 03 A 

EXTRAPOLATED TEST 


99X CONPIOENCE Linn 


HZ 

ACOUSTIC TEST 

AVEOACE 

UPPER 

LOVER 

3t .5 

M3. 2 

132.8 

136 6 

120. 1 

40.0 

MO 7 

133 8 

137 6 

130. 1 

50.0 

138/7 

136.0 

MO 7 

133.2 

63.0 

M6.6 

M5 0 

148 8 

Ml. 3 

80.0 

w 

144. 1 

141 0 

145.8 

138.0 

100.0 

145.5 

143 4 

147.3 

130 5 

1Z5.0 

144.7 

141.6 

145.5 

137.7 

160.0 

144.1 

130. 1 

Ml 0 

135.2 

Z00.0 

147.6 

142.6 

146 5 

138.7 

250.0 

M7.6 

140 7 

144.5 

136 9 

315.0 

M6.4 

137.2 

Ml 0 

133 4 

400 0 

140 4 

138. 1 

Ml 0 

134 3 

500 0 

153.2 

130.7 

143.5 

135.9 

630.0 

154.6 

138 1 

141 0 

134.5 

800. J 

MO.O 

(34.5 

130.3 

(38.7 

(000 0 

M8 2 

135. t 

138.0 

131.3 

(250.0 

(40 7 

132.2 

136.0 

(28.4 

(600.0 

MO. 1 

172 1 

135. 0 

(28.3 

2000.0 

I46.Q 

(20.0 

133.7 

(26 1 

OAt 

161 .2 

(52.3 

(56.1 

(46 4 

cons 

0 5 

0. 1 

0.2 

0.1 
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HZ 

Table D-3 OF PoCr 

STS-3 EXTRAPOLATED OATA 
oss-i pallet PATLOAO 
)/3-OCTAv£ Band ACCEL LEVEL 
OB R£ 2 9E-9 GRttS 
fiEASOREnENT ID V880 92 94A 

EXTRAPOLATED TEST 

95X CONFIDENCE LiriJT 

acoustic test average upper cower 

51 .5 

150.0 

148.5 

152.3 

144.8 

A2 a 

155 5 

148.8 

152.4 

144.0 

50.0 

148.1 

146.3 

150. 1 

142 6 

S5.0 

155.5 

153.0 

157.7 

150 2 

80.0 

157 5 

155.3 

150.2 

151.4 

100.8 

156.1 

154.0 

157.0 

150 1 

125.0 

157.4 

154.3 

158.2 

150.4 

160.0 

150 1 

154.1 

158.0 

150.2 

200.0 

167 4 

162.4 

166.3 

158.5 

250 0 

160.8 

153 0 

157.7 

150 1 

515.0 

156.0 

147 7 

151 .5 

143 0 

400.0 

150.6 

148 3 

152 1 

144 5 

500 0 

164.2 

150 7 

154 5 

146 9 

630 0 

174 .0 

158.4 

162 2 

154 6 

880.0 

167 4 

152. 1 

155.0 

148.3 

1000 0 

* 172 5 

150.4 

163.2 

>55.6 

1250 0 

165.0 

140.4 

152.2 

144.6 

1800.0 

165 0 

140.9 

152 7 

MS.1 

2000.0 

154.5 

137.5 

Ml 3 

113.7 

OAL 

176.0 

167.5 

171 .4 

163.7 

GRflS 

2.5 

0.7 

1 1 

0 4 

:v 
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Table D-4 


OWGi‘‘'^*“ ■ STS-5 extbapolated data 

OF C -*"'* OSS- 1 pallet pavloao 

l/S-OCTAVE band ACCEL LEVEL 
08 RE 2 ge -0 CRMS 
neASUREMENT 10 VBBO 92 95 A 

EXTRA POLu'l TED TEST 


95X CONflOENCE LiniT 


HZ 

ACOUSTIC TEST 

AVERAGE 

JPPER 

LOWER 

31 5 

152.6 

142 2 

146 0 

138.5 

49. 0 

140 t 

142 2 

146.0 

130.5 

50.0 

138.6 

136.8 

140.6 

133 1 

83.0 

140.2 

147.6 

151 4 

143.9 

80.0 

147.3 

145. 1 

140.0 

141 ? 

100.0 

152 3 

150 2 

154 1 

146.3 

125.0 

165.6 

162.5 

166 4 

158 6 

160.0 

165.8 

IwiO 8 

164 7 

156 0 

200.0 

165.5 

160 5 

164.4 

156.6 

250 0 

164.3 

157 4 

161 2 

153 6 

315.0 

165.7 

156 5 

160.3 

152.7 

400.0 

187 4 

156 1 

150 0 

152 3 

500.0 

172.5 

159 0 ' 

162 a 

155.2 

630 0 

175 6 

150 1 

162 0 

155 3 

000 0 

171 1 

155 0 

150.6 

152.0 

1000.0 

101 6 

140.5 

152 3 

144 7 

1250 0 

100 6 

151.1 

154.0 

147.5 

1000.0 

171 .5 

154 3 

158.1 

150.5 

2000.0 

101 .5 

144 5 

148 3 

140.7 

041 

100.6 

100.2 

173.8 

165 3 

cmis 

3.1 

0.0 

1 3 

0 5 
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Table D-5 


err- 


or i- 

STS-3 EXTPaPOCATEO oat* 

OSS't PALLET PAtLOAO 
»/5 -OCTavC band ACCEL LEVEL 
08 BE 2 9E-0 CPnS 
nEASoPEHENT 10 V08O 92 92 A 

EXTRAPOLATED TEST 

95X COIFIOENCE LIMIT 


HZ 

ACOUSTIC test 

AVERAGE 

ur®ER 

LOWEH 

11 .5 

>44. ! 

133 7 

137 5 

130.0 

40.0 

>41 .0 

135 0 

138.8 

131 3 

50.0 

138.2 

137 4 

141 2 

133.7 

63.0 

>50. 1 

140 5 

152 3 

144 8 

80 0 

145.0 

>43 7 

147.6 

139.8 

108.0 

146 5 

>44 4 

148 3 

140.5 

IZ5.0 

158.6 

>55 5 

150.4 

tSi 6 

>60.0 

161 .2 

>56 2 

160. ; 

152.3 

200.0 

163.8 

>56. 

162 7 

154.0 

250 0 

163.4 

157.0 

160 8 

153.2 

315 0 

164 8 

155.6 

150.4 

151 .8 

400 0 

173. Q 

162.6 

166 4 

i58 8 

500.0 

170.0 

165.4 

>60.2 

161 6 

630 0 

179.6 

>63. r 

166.0 

ISO 3 

000.0 

170.6 

163.3 

>67 1 

>50.5 

1000.0 

176 7 

163 6 

>67 4 

>50 6 

>250.0 

176.2 

150.7 

>62.5 

>54 0 

>600.0 

: T 0.4 

153.4 

157 0 

148 6 

2O0C 0 

165.8 

> 40.0 

152 7 

145. 1 

OAl 

>05.0 

171 8 

175.6 

>68 1 

cons 

5 6 

1.1 

1 8 

0 7 
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Table D-6 


. i 
. i 


OP:of-’ ■ 

STS-J EXTRAPOLATeO OAT A • 

or ;■ . 

OSS- I RALLET PAYLOAO 
! /3-octave 8ANC ACCEL LEVEL 
oe RE 2 9E-0 CRdS 
nEASuRCHENT 10 vaso 9293A 

EXTRAPOLATED TEST 

95S CONFIDENCE LlniT 


.. ;V/ 


HZ 

ACOUSTIC TEST 

AVERAGE 

UPPER 

LOVER 

51-5 

154 3 

143 8 

147 7 

140.2 

40.9 

156 4 

140 5 

153.3 

145.8 

50 0 

155.2 

153.4 

157.2 

140.7 

83.0 

161 2 

150.6 

165 4 

155 0 

89 9 

167 1 

164.9 

168.8 

161 .0 

190.0 

170 1 

168 0 

171 0 

164.1 

125.0 

186.5 

163 4 

187.3 

170.5 

160.0 

185.2 

180.2 

184.1 

176.3 

290.0 

181 .4 

176.4 

180.3 

172.5 

250.0 

179 5 

172.6 

176 4 

168.8 

315.0 

182 3 

173.1 

176.0 

160 3 

400.0 

182 0 

171 .6 

175 4 

167.8 

500.0 

180.6 

167. 1 

170 0 

163.3 

620.0 

182 1 

165 6 

160.4 

161 8 

809.9 

181 1 

169.8 

160.6 

162.8 

1000.9 

176 1 

163.0 

166.8 

150.2 - 

1259.0 

172 1 

154.6 

198.4 

150.8 

1600.0 

168 8 

191 .8 

155.6 

148.0 

2000.0 

164.8 

147.0 

151 .7 

144.1 

OAL 

102 7 

186.5 

106.4 

182 6 

CRUS 

12.5 

6.1 

0.6 

3.0 


i j' 

i 

i . 
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Table D-7 


C 

STS-5 extrapolated DATA : 

OSS- I pallet PATLOAO 
T/5-OCTAVE band ACCEL LEVEL 
08 RC 2 aC-B CRnS 
riEASURCnCNT to VB 80 9297A 

EXTRAPOLATED TEST 

OSS CONFIDENCE LiniT 


HZ 

acoustic test 

AVEPACE 

UPPER 

LOWER 

31.5 

141 1 

130 7 

134 5 

127.0 

40 0 

141 3 

134 4 

138 2 

130 7 

50 0 

141 6 

139.8 

143.6 

136.1 

63 0 

148.2 

146.6 

150.4 

142.0 






80.0 

146.1 

143.0 

147.8 

140.0 

100 0 

147 i 

145 0 

148 0 

141 . 1 

??5.0 

151 .9 

148.8 

152.7 

144.9 

160.0 

158.6 

153.6 

157,5 

140.7 

200.0 

162.8 

157.8 

161 .7 

153.0 

250.0 

150 2 

152 3 

156 I 

148 5 

315.0 

150. Q 

150 7 

154.5 

146 9 

400.0 

161 3 

150.0 

153 6 

146 2 

500 0 

162.5 

140.0 

152 8 

145 2 

630.0 

163 5 

147 0 

150.8 

143 2 

8M.0 ' 

160 1 

144.8 

148.6 

141 8 

1000 0 

• ^ 158. 1 

t45.0 

148.8 

141 2 

1250.0 

155.0 

138 4 

142.2 

134 6 

16^1 0 

152.2 

135.2 

130.8 

13: 4 

2000.0 

152.8 

135.8 

130.6 

132 0 

oa:. 

171 .0 

162. 1 

166.0 

158 2 

C0f1S 

1 0 

0 4 

0.6 

0 2 
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Table D-8 0U.<- * 1 , 

OF poor; V 

sts-s. ExTaAPOL. . Data 
OSS- I pallet PAtLOAO 
I /5-OCTAVE BAND ACCEL L6/EL 

OB PE 2.8E-0 cans 
tlEASUPEPlENT ID VBBO 9298A 

EXTRAPOLATED TEST 


asx CONTtOENCE LtniT 


HZ 

ACOUST.U TEST 

average 

UPPER 

COVER 

51 .5 

142 8 

152 2 

156.8 

128 5 

40 9 

137 2 

150.5 

154.1 

126 6 

S0 0 

159 1 

137 3 

141 1 

133.6 

65 0 

147 7 

148. 1 

140 0 

142.4 

80 9 

ISi 8 

149.6 

153.5 

145.7 

100.0 

150.9 

148 8 

152.7 

144.0 

125.9 

148.4 

145 3 

140 2 

141.4 

160 9 

I4S 1 

141 1 

145 0 

157.2 

200.9 

145.5 

148.5 

144 4 

156.6 

250.0 

145.5 

158 6 

142 4 

154 8 

515.0 

145.7 

156.5 

140 3 

132 7 

400 9 

152 4 

Ml 1 

144 9 

157 3 

500 0 

151 2 

157.7 

141 .5 

153 9 

650 0 

158 1 

141 6 

145.4 

157 0 

800 9 

158.5 

145.2 

147.8 

150.4 

1000.0 

158.7 

145.6 

140.4 

141 .8 

1250.0 

162 0 

145.4 

140.2 

141 .6 

1600.0 

162.8 

145.0 

140.7 

142.1 

2000.0 

154.4 

157.4 

141.2 

155.6 

QAL 

168 5 

156 6 

168.4 

152.7 

cpns 

0.8 

0.2 

0.5 

0 1 
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Table D-9 


^ . , '.J STS-5 EXTRaMLA’lO oat* 

v OSS- 1 pallet payload 

t/3-OCT*vE 8 an0 *LC£l L£v£l 
08 RE 2 OE-9 ORnS 

nEASupenENT lo vaso 9299A 

EXTRAPOLATED TEST 

95S CONFIDENCE LiniT 


HZ 

ACOUSTIC TEST 

AVEPACC 

UPPER 

LOVER 

31 .5 

148 2 

137 8 

141 6 

134.1 

40 0 

148 7 

141 a 

145.6 

138 1 

50.0 

148 3 

147.5 

151.3 

143 8 

63.0 

154 1 

152 5 

156.3 

148 8 

80.8 

162.1 

150.9 

163.8 

156 0 

100.8 

172 4 

170.3 

174 2 

166.4 

125.0 

171 2 

168.1 

172 0 

164 2 

160.0 

. 178 7 

173 7 

177.6 

169 8 

200.0 

178.6 

173.6 

177.5 

169 7 

250.0 

172.5 

165 6 

169.4 

161 8 

315.0 

I7S 7 

167 5 

171 3 

163 7 

400.8 

175 3 

164.0 

167.8 

168 2 

500.0 

173.6 

160 1 

163.0 

156 3 

630.0 

174 4 

157 9 

161 7 

154 1 

800.0 

173 5 

ISO 2 

162.0 

154.4 

1000.0 

170 8 

157 7 

161 .5 

153 9 

1250.0 

164 1 

146 6 


142.8 

1800.0 

162.5 

145 5 

140.3 

141.7 

2000.0 

155.1 

160 T 

171 .0 

164.3 

OAt 

185.6 

170 3 

183.2 

175 4 

CRtlS 

5.6 

2.7 

4 2 

1 7 
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Table D-IO 


OF f OO.' STS-5 6»T»AP0LATE0 data 

OSS-i pallet PayLOAO 
! /3-OCTAVE aANO ACCEL LEVEL 

oe RE 2.0E-9 cpns 
rcASuacncNT to veeo 9300i\ 


EXTRAPOLATED TEST 

B5S CONflOENCE LinlT 


HZ 

acoustic T£ST 

AVCRACC 

UPP£R 

LOVER 

SI .5 

14C.4 

iso.o 

133.8 

128.3 

48.0 

IS5 0 

120.0 

132 8 

125.3 

50.0 

IS5.4 

tSS.6 

137 4 

120.0 

6S.0 

151 S 

140 7 

153.5 

146 0 

38.0 

% 

151 2 

140 0 

152.0 

145- 1 

100.0 

!5S g 

151 8 

155 7 

147 0 

125.0 

10S 4 

160. S 

184.2 

156.4 

t60.0 

158.2 

<53 2 

157 1 

140.3 

200 0 

156. Q 

151 0 

155.8 

148.0 

250.0 

160.4 

153-5 

157 3 

140 7 

3V5.0 

151 .g 

142. 7 

146.5 

136 0 

400 8 

151 4 

140 1 

143 0 

136 3 

500.0 

151 2 

137 7 

1415 

133.0 

6S0 0 

140.5 

133 0 

136.8 

120 2 

000 0 

UQ.4 

134.1 

137.0 

130.3 

1000 a 

140.0 

130.5 

140.3 

132.7 

1250.0 

140.5 

132.0 

I3S.0 

120.2 

1000.0 

150.2 

133.2 

137.0 

120.4 

2000.0 

140. 1 

132. 1 

135.0 

120.3 

OAL 

107 7 

103. 1 

107.0 

150.2 

cons 

8.7 

0.4 

0.0 

0.3 
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Table D-11 

ORUSblAL 

STs-s extrapocatu data POOR QUALh 

OSS-1 pallet PatlOaO 
l/S-OCTAve BAND ACCEL LEVEL 
OB RE 2.BE-0 cans 
nEASUPEnEMT 10 VBBO 930LA 

EXTRAPOLATED TEST 


aSI CONFIDENCE LIHIT 


HZ 

ACOUSTIC TEST 

AVERAGE 

UPPER 

COWER 

31,5 

141 .0 

131-5 

135.3 

127 8 

40.8 

142 3 

135 4 

139.2 

131.7 

50 0 

139 0 

138. 1 

141 .0 

134 4 

63.8 

145.6 

144 2 

148.0 

140.5 

00.0 

148,6 

140.4 

150.3 

142.5 

CO0.0 

152 5 

138.4 

154.5 

146.5 

t25.0 

161 .9 

156,8 

162 7 

154.9 

t60 0 

170.1 

165.1 

169 0 

161 2 

200.0 

160.6 

104.6 

168 5 

169.7 

250.0 

168.1 

161 2 

165.0 

157 4 

3i5 0 

165.6 

156 4 

160.2 

152 6 

400 0 

170 9 

159 6 

163 4 

155 8 

500.0 

178.6 

157. 1 

169 0 

153 3 

630 0 

168 2 

151 7 

155 5 

147 9 

800 0 

100.5 

153.2 

157.0 

149.4 

1000.0 

102.0 

149.5 

153.3 

145 7 

1250 0 

102.5 

145.0 

148.8 

141 2 

1000.0 

102.2 

145.2 

149 0 

141 .4 

2000.0 

103.1 

140. 1 

149.9 

142.3 

OM 

170.0 

170.3 

174 2 

106.5 

CPns 

2 5 

1 .0 

1 5 

0 6 
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ORIGINAL PAGE iS 
OF POOR QUALITY 

Table D-12 

STS-5 6XTRAPOt*.TEO data 
OSS-J PAtLET PAVLOAO 

l/S-QCT BAND ACCEL spectral DENSITY lEyEL 
OP RE 2 9E-0 CRflS 
rtEASUPCnCNT ID V 08 O 9 3 02 A 

Q5S CONFIOEr^C LiniT 


HZ 


AveRAC£ 

UPP£R 

UOW£P 

51.5 


(28 5 

152 5 

124 8 

40 e 


128.8 

152.6 

125 1 

50 0 


127.5 

151 5 

125 8 

65.0 


151 .6 

155.4 

127 9 

80.0 


126.5 

150.2 

122 4 

100 0 


152.6 

156.5 

128 7 

\X 0 


155 7 

157 6 

120 8 

160.0 


126.7 

150.6 

122 8 

?00.0 


128 0 

151 9 

124 1 

2S0.0 


126.7 

( 50.5 

122 0 

515.0 


125.5 

127. 1 

1 1m. 5 

400.0 


1 16.8 

120.6 

115 0 

500.0 


1 15.8 

1 10.6 

1 12 0 

650.0 


116 7 

120.5 

112 0 

800.0 


115.6 

no 4 

111.8 

1000.0 


112 8 

116.6 

180.0 

1250.0 


106.7 

112.5 

104.0 

1600 0 


105 0 

108.6 

lot 2 

2000 0 


104.4 

108.2 

100.6 


Table D-13 

STS-S EXTRAPOLATED DATA 
OSS- I pallet patloao 


ORSCinVAL ..... :o 

OFPC;.;. c- rry 


l/3-OCTAVe BANG ACCEL SPECTRAL OENSITv 
G2/HZ 

rCASUREflENT 10 VB80 9 3 02^ 

flSS CONPtOENpC L/PIT 


HZ 


AVERAGE 

UPPER 

LOVER 

51.5 


6.8E-0O5 

1 4E-004 

2.96-005 

40.0 


6.4E-005 

1 5£*0O4 

2.76*005 

50.0 


4.7E*00S 

1 IE -004 

2 06-005 

65 0 


1 2E*004 

2.9E*004 

5. 16-005 

80 0 


5 6E-0O5 

8.96*005 

1 .46-005 

100.0 


1 5E-004 

5.8E-004 

6 26-005 

125.0 


2.0E-004 

4. 96*004 

8.06*005 

160.0 


5.9E-0O5 

9.76*005 

1 .66-005 

200.0 


5.3E-0O5 

t. 56*904 

2.16-005 

250 0 


5 OE-OOS 

0.46*805 

1 76*005 

515 0 


1 .8E-005 

4.56*005 

7.56-006 

400 0 


4.06*006 

0.66*006 

t . 76*006 

500.0 


5.2E-006 

7.66*006 

1 56*006 

630 0 


3.ge*o06 

0 46*006 

1 . 76*006 

000.0 


3. I£*006 

7.56-006 

1 . 56-006 

lOOO.t 


I 6E-006 

5.06-006 

6.76-W7 

1250.0 


6 2E-007 

1 56-006 

2.66*007 

1600 0 


2 7C*0O7 

6.56-007 

1.16*007 

2000.0 


2.56*007 

9.56-007 

0.76-000 
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Table D-14 

STS-3 exT»APO(.Al£D DATA 
oss-i pallet PaYLOAO 

J/5-0CT 8AN0 ACCEL SPECTRAL DENS TTY LEVEL 
OB RE 2. SC- 9 cnns 
ncASuRErcNT 10 veso 9303A 

9S« COMFICENCE Llfin 

HZ 

average 

UPPER 

LOWER 

3! .S 

124 2 

128 0 

120.5 

40.0 

124 1 

127.0 

120.4 

50.0 

126.3 

130 I 

122.6 

63.0 

133.4 

137 2 

129 7 

80 0 

120.2 

133. 1 

125.3 

100 0 

120 8 

133.7 

125.9 

125.0 

127 0 

130 0 

123 1 

160 0 

123 4 

127.3 

no 5 

200 0 

125.0 

129.8 

122.0 

250,0 

123. 1 

126.0 

no 3 

315.0 

1 18 6 

122 4 

114 8 

400,0 

1 (8.4 

122.2 

114 o 

500 0 

1 10. 1 

122.0 

115.3 

630.0 

1 16 5 

120 3 

112 7 

800 0 

M 1 .8 

ns 6 

108.0 

1000.0 

111.5 

115.3 

107.7 

1250.0 

107 6 

in 4 

103.8 

1600 0 

106.4 

no 2 

102.6 

2000.0 

ros.2 

107.0 

90 ^ 
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Table D-15 

STS-5 E*TRAf*OLA7EO DATA 
OSS- I pallet PAVLOAO 


on!G”TL :'5 
OF POOR Q j^\uvy 


•/J-OCTavE band ACCEi. spectral OENSJTY 

C2/HZ 

nEASUPEtiENT 10 v «80 9 3 03A 

ass coNPtpENCE LiniT 


HZ 

AV£RAGe 

UPP£P 

lover 

SI 5 

2.2E-0O5 

5.26-005 

O.S6-006 

43. a 

?.2£>005 

5 16-005 

0. 16-008 

50.3 

S.6E-0O5 

8.56-005 

1 .56-005 

a 

1 8£-0O4 

4.46-004 

7. 86-005 

80 0 

w 

7 0E-O05 

1.76-004 

2 86-005 

100 0 

8 ae-035 

2.06-004 

S. 26-005 

135.0 

4 2C-0O3 

1.06-004 

1.76-005 

160.0 

t . 8E-005 

4.66-005 

7 46-006 

200.0 

S.SF-005 

8. 16-005 

I S6-O05 

250 0 

1 7C-00S 

4. 16-005 

7.26-006 

SIS 0 

6. l£-006 

1 56-005 

2.66-006 

400.0 

S 86-006 

1 4E-085 

2.46-006 

500 0 

6.8£-O06 

1 .66-005 

2.06-006 

6S0.0 

S. 86-006 

8 06-006 

1 .66-006 

808 a 

1 . 3£-0O6 

S 06-O06 

5.SE-007 

1000 0 

1 .26-006 

2 86-006 

5 OE-007 

1250.0 

4 8E-O07 

1 26-006 

2.OE-007 

1600.0 

S 7E-O07 

8 76-007 

1 5E-007 

2000.8 

1 .86-007 

4.26-807 

7.46-008 
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a r>*nr:^ ’ ' ' 

OF POOR 

Table D-16 

STS-S £>T(<aI»0C>T£0 o^u 
OSS-1 pallet pavloao 

l/S-OCT BAND ACCEL SPECTftAL DENSITY LEVEL 
1 

*OB PE 2 9E-0 CRUS 
nEASUREPENT 10 V880 9294A 

95X CONPIOENCE LiniT 


HI 

AVCRAC6 

UPPER 

LOWER 

SI .5 

ISO 9 

143 7 

136 2 

49 a 

tS8 9 

142.7 

135 2 

90 0 

1 S5 . 7 

139 5 

132 0 

es 0 

142. S 

146 t 

138.6 

80 0 

142 6 

146.5 

138 7 

100 0 

H0.4 

144 3 

136.5 

129.0 

139.7 

143.6 

135 8 

160.0 

138.4 

142.3 

134 5 

200 0 

145.7 

149.6 

141.8 

250.0 

136.3 

140 1 

132 5 

S15.0 

129. f 

132.9 

125.3 

400.0 

128.6 

132.4 

124 8 

500.0 

130 1 

133.9 

126.3 

6S0.0 

136 8 

(40 6 

133 0 

000.0 

129.4 

133 2 

125.6 

1000 0 

139.8 

139 6 

332 0 

1250 0 

123.8 

127 6 

120 0 

1000 0 

123 2 

127 0 

1 19.4 

2000 0 

1 10.8 

114 6 

107.0 
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Table D-17 


OF Poc. 

STS-5 extrapolated data 
OSS- I pallet PAYLOAO 
t /3 -octave band ACCEL SPECTRAL DENSITY 
C2/R2 

n£AS(jfteiiENT JO vaeo 9294A 


HZ 

average 

OSI CONFIOCNCC LlnjT 
UPPER LOWER 

51 5 

8 2E- 004 

1 . 91-003 

3. 51-004 

^0.0 

6.5E-0O4 

t . 5E-003 

2.81-004 

90. 0 

3. IE-004 

7.4E-004 

1 . 5E-004 

S3 0 

1 . 4E-0O3 

3.4E-003 

S.0E-0O4 

80.0 

1 5E-O03 

3.8E-003 

6 2E-O04 

100.0 

0.2E-004 

2 3E-0O3 

3.71*004 

125.0 

7.8E-004 

r QE-003 

3.2E-004 

tS0.0 

5.8E-004 

1 . 4E-0O3 

2.3E-O04 

200.0 

3. IE-003 

7 . 7E-0O3 

t .31-003 

250.0 

3.6C-004 

8.51-004 

t . 51-004 

315.0 

6.8E-0O5 

1 . 61-004 

2.OE-0O5 

400.0 

6. ie-005 

t 51-004 

2 6E-0O9 

500.0 

8.6E-005 

2. IE-004 

3.8E-0O5 

830.0 

4 0E-O04 

0.6C-004 

1 .7E-004 

800 0 

7.36-005 

1 71-004 

3. 11-005 

1008.0 

3 21-004 

7.61-004 

t 31-004 

1250.0 

2.01-005 

4.01-009 

6 5P-006 

1600.0 

1 01-009 

4.21-009 

7 4C-006 

2000.0 

1 01-006 

2.41-006 

4.21-007 
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Table D-18 


OF POOw Qu; 


STS-5 E)«TRAPOl.>reO OATA 
OSS- I pallet payloao 

l/S-OCT BAND ACCEL SPECTRAL DENSITY LEVEL 
QB f^E 2 QE-B CPflS 
rCASUHEHENT (0 V880 9295^ 

esz CONPIOENCE Litm 


HZ 

AVCRACC 

UPPER 

LOWER 

31 ,5 

133.6 

137,4 

129.9 

40 0 

132 5 

136.3 

128 8 

50.0 

126.2 

130 0 

'22.5 

63 0 

136 0 

130 8 

132.3 

80.0 

132.4 

136.3 

128.5 

100.0 

136.6 

140.5 

132.7 

t25.0 

147 9 

151.8 

144.0 

IBO.0 

145.1 

140.0 

141 .2 

200.0 

143 8 

147.7 

130 9 

250.0 

130 8 

143.6 

136.0 

315.0 

137.0 

141.7 

134. 1 

40«l^.0 

136.4 

140 2 

132.6 

500.0 

138.4 

142 2 

134 6 

630.0 

137.5 

141 3 

133 7 

008.0 

133.1 

136 0 

120 3 

1000.0 

124 0 

126 7 

121 1 

1250.0 

126 5 

130.3 

122 7 

1600 0 

120 6 

132 4 

124 6 

2000 0 

117 0 

121 .6 

114 0 
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Table D-19 


OF F. 


STS-5 extrapolated data 


I /3-octave band ACCEL SPECTRAL DENSITY 
02/ HZ 

nEASUREHENT 10 VB80 9295A 

952 CONflOENCE LlfllT 


HZ 

A VC RACE 

UPPER 

L0V6R 

It 5 

1 QE-004 

4 . 66-004 

9.16*005 

40 0 

t .5^-064 

3 5C-004 

6.36-005 

50 0 

3.5E-005 

a. 36-005 

I 56-005 

63.0 

3.3E-0O4 

7.96-004 

I 4E-O04 

60.0 

I 5C-0O4 

3.66-004 

5 . 96-005 

100 0 

3 8E-0O4 

9.56-004 

1 66-004 

125.0 

5.2E-0O3 

1.36-002 

2 16-003 

160 0 

2 7E-0O3 

6.76-003 

1 . 16*003 

200 0 

2.06*003 

5.06-003 

9 16*004 

250 0 

a 0E-0O4 

1 .96*003 

3. 46-004 

315.0 

5.2E-0O4 

t 26*003 

2.26*004 

400.0 

3 7C-0O4 

8 7C-004 

1 56-004 

590.0 

5 86*004 

1 46-003 

2 46-004 

630 0 

4 . 76-004 

1 . 16*003 

2.06-004 

800.0 

1 76-004 

4.16-004 

7 26-005 

1000.9 

2.06-005 

6 26-005 

1 16-005 

1250.0 

3 06-005 

0 . 96-005 

1 66-005 

1000. 0 

0 . 16-005 

1 . 56-004 

2 06-005 

2000.0 

5 . 16-000 

1.26-005 

2. l£-0Of 





OF POCii 

Table D-20 

S*»S-5 extrapolated data 
oss-t pallet PAYLOAO 

1/3-OCT 9ANO ACCEL SPECTRAL DENSITY lEVEL 
08 8&.?’0£-S CRnS 
nEASUREM£NT (0 V880 92 92A 

051 CONFIOCNCE Ltnn 


HZ 

average 

UPPER 

LOVER 

31.5 

125. 1 

128 9 

121 4 

40. e 

125 3 

129 1 

121 .6 

50 0 

126.6 

130 6 

123. 1 

6S 0 

136.9 

140.^ 

133 2 

80.0 

131.0 

134 9 

127 I 

}00.0 

130 6 

134 7 

126.9 

125.0 

140 9 

144.8 

137 0 

160.0 

140,5 

144 4 

136.6 

200.0 

142. 1 

146.0 

138 2 

250.0 

I3Q 4 

143.2 

135 6 

3:c 0 

S57 0 

140.8 

133.2 

4^0.0 

142 9 

146.7 

(39.1 

500.0 

144.8 

148.6 

141 .0 

630.0 

141 5 

145.3 

137.7 

800.0 

140.6 

1^4.4 

136 6 

1000 0 

140.0 

143 8 

136 2 

1250.0 

134.1 

137 9 

130 3 

1600 0 

127 7 

131 5 

123 9 

2000 0 

122.2 

126.0 

118.4 
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OF PC/'^iC s. 


Table D-21 

StS-3 exTRAPOLATCO data 
OSS- t PALLET PavlOAC 
I/S'KTAVE 0ANO ACCEL spectral density 

• 62 /HZ 

nCASuPENENT JO vaao 9292i\ 

9SS CONPIOENCE LtnjT 




MZ 

AVERAGE 

UPPER 

LOVER 



31 5 

2.7E-005 

6 5E-005 

1 . IE-005 

!. 

t 


40 0 

2.8E-O05 

6.8E-005 

t 2E-O05 

V 

V 

f 


50.0 

4 0E*O05 

9.5E-005 

1 . /E-005 

t 

1 


63.0 

4 IE- 004 

0 8E-004 

1 7E-004 







* V 

1 


80.0 

1 . }£-004 

2 004 

4 . 3E-OOS 

V 


t00.0 

I . 8E-O04 

2.5E-004 

4. IE-005 

t 

1 

•■ft 


t25.0 

1 .0E-0O3 

2.6E-003 

4.2E-O04 


160 0 

O.4E-004 

2.3£*0O3 

3.86-004 



200.0 

1.4E-0O3 

3 4E*003 

5.5E-O04 



258 0 

7.3E-004 

I 7E*003 

3. 16-004 



315.0 

4.2E-004 

t Oe-003 

1. 86-084 



400 0 

t 6E-O03 

3 0E-O03 

6.OE-004 

- 


500.0 

2.5E-003 

6. lE-003 

1. IE-003 



630.0 

t 2E-003 

2 06-003 

9.oe-004 



000.0 

O.7E-004 

2.3E-00S 

4. IE-004 


- 

1080.0 

0 4E-004 

2.OE-003 

3.56-084 



1250.0 

2.2E-O04 

5. IE-004 

0.1E-O0S 



1600.0 

S.OE-005 

1 .2E-004 

2 IE-005 



2000.0 

1 . 4E-O05 

3 3e-O05 

5 86-006 
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. ORlGi -' - - ' • 

OF PCOH • 

Table D-22 

STS-S exTRAPOLATiO data 
OSS-I Pallet pavloao 

1/5-OCT BAM) ACCEL .spectral OENSJTr LEVEL 
OB RE 2 se-9 cans 
nEASUREnENT to VB 80 92 93A 

flSS CONFfOENCE LtntT 


HZ 

AVC0AC6 

UPPER 

COWER 

31 5 

135 3 

)3B. 1 

131 6 

40.0 

130 8 

143.6 

136 1 

50.0 

^ 142.8 

146 6 

139 1 

63.0 

148 0 

00 

144 3 

80.0 

152.2 

196. 1 

148,3 

100 0 

154.4 

198.3 

198.9 

)Z5.0 

168.8 

172 7 

164.9 

160.0 

164.5 

168.4 

168.6 

Z00 0 

190.7 

163 6 

195 8 

290 0 

155 0 

158.8 

151.2 

315 0 

154 9 

198.3 

150.7 

400.0 

191 0 

155,7 

148 1 

500.0 

146.9 

198 3 

142 7 

630 0 

144 0 

147 8 

140 2 

800 0 

143. 1 

146 0 

130 3 

1000 0 

130 4 

143 2 

139.6 

1250.0 

130.0 

133 0 

126.2 

1600 0 

126 1 

120.0 

122 3 

2000 0 

121.2 

129 0 

117 4 
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cr.- 

OF . C / 

Table D-23 

STS-X EXTRAPOLATED DATA 
OSS- I pallet PATLOAO 
l/S-OCTAve band ACCEL spectral density 
C2/HZ 

nEASUREtlENT ID V880 92 93A 

B5Z COnEIOENCE LlniT 


HZ 

AvepAce 

uPPCP 

L0W6R 

II 5 

2 86-004 

6 86-004 

t 26-084 

48 0 

8 96-004 

1.06-003 

3 46-004 

58 0 

1 66-003 

3 86-003 

6.86-004 

83 0 

5 36-003 

1 36-802 

2 26-00S 

80.0 

1 46-002 

3 56-082 

5 66-083 

100 0 

2 36-002 

5 76-082 

0 36-003 

l?5.0 

6.46-001 

1.66^080 

2 66-001 

168.0 

2.46-001 

5.06-001 

0.66-002 

290 0 

7.86-002 

1 .06-081 

5.26-002 

290.0 

2.76-002 

6 36-002 

1 . 16-002 

319*0 

2 46-002 

5 66-002 

0.06-003 

400.0 

1.36-002 

3 16-002 

5.56-003 

500.0 

3.86-003 

8 06-003 

1 .66-003 

638.0 

2. 16-003 

5 06-003 

8 06-804 

888.0 

1 76-083 

4 16-003 

7 26-004 

1080 0 

7.36-004 

1 76-003 

3. 16-804 

1250.0 

8.46-089 

2.06-084 

3.56-805 

1680 0 

3 46-009 

0 26-009 

1 .46-805 

2000 0 

I 16-005 

« 86-009 

4 76-008 
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F . - ’ Table D-24 

S1S-5 e^TRAPOLATEO 0 *Ta 
OSS- I PALLET PATLOAO 

l/J-OCT BAND ACCEL V • »AL OEkSITv LEVEL 
08 RE 2.0E-3 CitnS 
llEASUREnENT 10 V880 92 9 7^ 

95X CONflOE^e LIMIT 


HZ 

average 

UPPER 

LOVER 

3 * 5 

122. 1 

125.8 

118.4 

40 a 

124.7 

128 5 

121 a 

50 0 

128.2 

133.0 

125.5 

63.0 

135 0 

138.8 

131 3 

00 0 

131.2 

135 . 1 

127 3 

100.0 

131 4 

135 3 

127.5 

^^5 0 

134 2 

138. 1 

130.3 

160.0 

137 8 

141 8 

134 0 

200.0 

141 .1 

145.0 

137 2 

250 0 

134 7 

136.5 

130.8 

SIS 0 

132 1 

133.8 

126 3 

400.0 

130.3 

134 1 

128.5 

500.0 

128.4 

132.2 

124.6 

$ 30.0 

125 4 

128.2 

121 6 

800 0 

122.1 

125.9 

118.3 

1800.0 

I 2 t 4 

125 2 

117.6 

1250.0 

113 8 

M7 6 

110 0 

1680 0 

108 5 

113 3 

185.7 

2000.0 

100.1 

112.8 

185 3 
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cr-' 

Table D- 2 5 OF ^ . 

STS-S EXTBAPaATEO data 
OSS- t PALLET payload 
V5-OC7AVE SAND ACCEL SPECTBAL OENSJ!t 
C2/HZ 

fiEASUBCPENT 10 V08O 9297A 

09X CONFIDENCE LiniT 


HZ 

AVERAGE 

UPPER 

LOWER 

31 S 

1 . 46-005 

3 26-005 

5.86-006 

<e.8( 

2.5E-005 

5 06-005 

1 .06-005 

sa 0 

7. 06-005 

1 76-004 

2.06-005 

63 0 

2 76-004 

6.36-004 

t .16-004 

00.0 

t . 16-004 

2.76-004 

4.56-005 

100.0 

I . 26-004 

2.06-004 

4.76-005 

125.0 

2.26-004 

5.56-0.T4 

6.96-005 

160.0 

5.26-004 

1 .36-003 

2.16-004 

200 . 0 . 

I 16-003 

2.76-003 

4 . 46-004 

250.0 

2.56-00^ 

5.06-004 

1 .06-004 

315.0 

1 . 46-004 

3.26-004 

5.76-005 

400.0 

0.06-005 

2. 16-004 

3.86-005 

500.0 

5.86-005 

1 . 46-004 

2.46-005 

630.0 

2.06-005 

6.06-005 

1 .26-005 

000 0 

1 .46-005 

3.26-006 

5.76-006 

1000.0 

1.26-005 

2.86-005 

4 06-000 

1250 0 

2.06-006 

4.86-000 

8.56-007 

1600 0 

7.56-007 

1.06-006 

3.16-007 

2000 0 

6.06-007 

1 . 66-000 

2 96-007 
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jF r 

Table D-26 
S^S-3 exTI»Ai»OL>TEO data 
OSS- I PALLET PAVLOAO 

l/S-OCT 8AN0 ACCEL SPECTBAL OENSSTY LCVEL 
08 PC 2 9E-9 CPnS 
PEASURCnENT 10 V880 92 9 8i^ 

OSS CONFlOCISCe LIMIT 


HZ 

average 

UPPER 

LOWER 

51.5 

123 6 

127,4 

1 19. 9 

40.0 

128 6 

124 4 

116 0 

50.0 

126 7 

130 5 

123.0 

83 0 

134 5 

138.3 

130.8 

80 0 

136.9 

140.6 

133 0 

100.0 

135 2 

130. t 

131.3 

125.0 

130 7 

134.8 

126.6 

180.0 

125 4 

120.3 

121 .5 

200.0 

123 8 

127.7 

MO.O 

250.0 

121 .0 

124.6 

117.2 

315.0 

117 0 

121.7 

114.1 

400.0 

I2t .4 

, 125.2 

117 6 

500.0 

1 17, I 

120.0 

113 3 

630.0 

120.9 

123.8 

118 2 

800.0 

120.5 

124.3 

118.7 

1000.0 

122.0 

125.8 

no 2 

1250.0 

120.8 

124.8 . 

117 0 

1800 0 

120 2 

124 0 

118 4 

2000 0 

1 10 7 

t14 5 

108.0 
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Table D-27 C. 

OF PO!., - 

STS-5 extrapolated data 

OSS- I PALLET PAVLOAO 
t/S-OCTAVE 0*NO ACCEL SPECTRAL DENSITY 
M/HZ 

HEASUPEHENT 10 VBBO 9298A 


95X CONPIOENCE LiniT 


HZ 

AVC2AGE 

UPP68 

LOWER 

31 5 

1 .9£*005 

4.66-005 

8.16-006 

40 0 

fi.7£-0O6 

2 36-005 

4. 16-006 

50 0 

3.9C-005 

9.36-005 

I 76-005 

83 0 

2.4E-0O4 

5.66-004 

t 96-004 

80 0 

4. )E*004 

1 .06-003 

1 . 76-004 

100.0 

2 8E-004 

6.96-004 

1 16-004 

125.0 

9.9E-005 

2.46-004 

4 06-005 

160.0 

2.9E-065 

7.26-005 

1 .26-005 

200.0 

2.06*005 

5.06-905 

a 16-086 

250.0 

1.16*005 

2.56-005 

4 . 46-006 

315.0 

5.26-606 

1 .26-005 

2.26-008 

400.0 

I 26-005 

2.86-005 

4.96-006 

500.0 

4.36-006 

1.06-005 

I 86-006 

630.0 

8.46-006 

2.06-005 

3.56-006 

800.0 

9 46-008 

2.26-005 

4.06-006 

1000 0 

1.36-005 

3.26-005 

5.66-006 

1250.0 

f 06-005 

2.46-005 

4.26-006 

1600.0 

8 86-0116 

2 16-005 

1.76-006 

2000.0 

0 96-017 

2.46-008 

4.16-007 
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Table D-28 
STS-3 exTRAPOLATeO data 
OSS- I PALLST PAYLOAO 
1/3-OCT BANS ACCEL SPECTRAL DENSITY LEVEL 
08 RE 2 9E-S CRNS 
nEASUREnENT 10 V8B0 9299A 






8SX CONPIOENCE LiniT 


HZ 

AV£RaG£ 

UPPER 

LOWER 

31 5 

120 2 

133 0 

125.5 

42 0 

132 1 

135.0 

128.4 

50.8 

136 0 

140.7 

133 2 

63.0 

140.0 

144 7 

137.2 

80.0 

147 2 

151 1 

143 3 

100 0 

156.7 

:60.6 

152 8 

t25.0 

153.5 

157 4 

140.6 

160.0 

158 0 

161 .0 

154.1 

200.0 

156.0 

160.8 

153 0 

250.0 

148.0 

151 .8 

144.2 

315.0 

148 0 

152 7 

145 1 

480 0 

144 3 

148. 1 

140 5 

500 0 

130.5 

143.3 

135.7 

630.0 

136 3 

140 1 

132 5 

880 8 

135.5 

130 3 

131.7 

1000.0 

134.1 

137 0 

130 3 

1250.0 

122.0 

125 a 

118.2 

1600 0 

110 8 

123 6 

116.0 

2008.0 

1 M ,4 

115.2 

107.6 
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Table D-29 

STS-3 eXTHAPOCATEO DATA ORIGlii/. : 

OSS- 1 pallet PAYLOAO POCri f ' . 

l/3-OCtAVE BAND ACCEL SPECTPal DENSITY 
C2/H2 

nCAS'ieenCNT lo vBBO 9299A 

9SZ CONPIOENCE. LiniT 

f 


HZ 

AV£ftAC£ 

UP0ER 

U0V6R 

3t 5 

7.0£*005 

1 . 7£.004 

2.96-005 

40 0 

1 . 4£>004 

3.26-004 

5.86*005 

90.0 

4 l£-004 

9 86*004 

1 .76-004 

63 0 

1 0£-003 

2 56*003 

4 46-004 

80 0 

4.4£-003 

1 . 16*802 

1 .86*003 

100 0 

3 9£-002 

9.76*002 

1 .66*002 

129.0 

1 .oe-002 

4 . 76-002 

7.66*003 

160.0 

5. 3£-002 

1 36*001 

2.16*802 

200 0 

4. 1£*O02 

1 .06*001 

1 .76*002 

250.0 

5.3£-003 

t . 36-002 

2.26*003 

315.0 

6.5C-O0S 

1 .66*002 

2.76*003 

400 9 

2.3£-003 

5 46*003 

9.96*004 

500.0 

7.5E-004 

1 .86*003 

3.16*004 

630.0 

3.6E-004 

8.56*004 

1 .56*004 

800.0 

3.0C-004 

7. 16*084 

1 .36*084 

1000.0 

2 26*004 

5.16-004 

9 16*005 

1250.0 

1 .36*005 

3.26*005 

5.66-000 

1600.0 

8 06*006 

1 06*809 

3 46*008 

2800.0 

1 26*006 

2.86*006 

4 96*80/ 
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Table D-30 


W2 
S) .5 

40.0 

50.0 
63 0 

80.0 
* 100.0 

125.0 

160.0 
200 0 
250 0 

315.0 

400.0 

500.0 

630.0 

800.0 

1000.0 
1250 0 
1600 0 

2000.0 




OF F . > 


STS-? EXTpA<»OI.ATeO OAfA 
OSS- I PALLET Payload 

l/S-OCT BAND ACCEL SPECTRAL OENSITY LEVEL 
08 RE 2.9E-9 CRnS 
tiEASiiREncNT io V880 9300A 


95» CO.'lFIOENCE LIMIT 


AVERAGE 



UPPER 

LOWER 

121 4 



125 2 

117 7 

1 19.3 



123 1 

115 6 

123 0 



126.8 

119 3 

138 1 



141 9 

134 4 

136.3 



140 2 

132 4 

136.2 



142 1 

134.3 

145.7 



149.6 

141.8 

137.5 


• 

1.41 .4 

133 6 

135.2 



139. 1 

13t 3 

135 0 



139.7 

132 1 

124.1 



127 9 

120.3 

120 4 



124 2 

116.6 

117.1 



120.9 

113.3 

1114 



1 15 2 . 

107 S 

n 1 .4 



115 2 

107.6 

1 12 9 



116 7 

109 1 

107.4 

- 


1 M 2 

103.6 

107.5 



1113 

103 7 

105 4 



109 2 

101 .6 



Table D-31 
STS-S extrapolated data 
OSS-' pallet PAYLOAO 


0.7- 
OF He 


t/S-OCTAVE band ACCEL SPECTRAL CCNSITV 
C2/HZ 

nCASuPEtiENT 10 vaao 9300A 

OSS CONFIOENCE. LIMIT 


M2 

AVERAGE 

UPPER 

LOVER 

31 5 

1 . 2E-005 

2 86*005 

4 96-006 

40. a 

7 2E-006 

t . 76-005 

3 06*006 

50.0 

1 . 7E-0O5 

4.06*005 

7 IE-006 

63 0 

5 4E*004 

1 . 36-003 

2 36-004 

80.0 

3.6E*0O4 

8.06*004 

1 46-004 

100.0 

5 6E-904 

: 46*003 

2.26-004 

125.0 

3. IE-C03 

7,76-003 . 

, 1.36-003 

160 0 

4.7E-004 

1 .26-003 

1 96-004 

290 0 

2.86*004 

6.^6-004 

1 . 16-004 

250.0 

3.3E-0O4 

7.86-004 

1 46*004 

315.0 

2.26*005 

5. 16-005 

9 l£-0(i:6 

400.0 

g. 26-006 

2.26-005 

3 96*006 

500.0 

4.36*006 

1.06*005 

1 .86-006 

630.0 

1. 26-006 

2 86-006 

4 96-007 

aoo 0 

1 . 26-006 

2.66-006 

4 96-007 

1000.0 

1 66*006 

3 96-006 

6.06-007 

1250.0 

4 66-007 

1 . 16-006 

1 96-007 

1600.0 

4 76*007 

1 16-006 

2 06-007 

2000.0 

2 06*007 

6.06-007 

1 26*007 


ORlG't'.v' 

Table D~32 qP pOvJ-' 

STs-s extrapolated data 
OSS- I pallet PAVi.OAO 

l/J-CCT 8AN0 ACCEL SPECTRAL OEKSITy LEvEL 
08 RE 2 OE-0 CRMS 
nEASUREriENT tO V880 93 OLA 

9!iX CONPIOENCE ,LlniT 


HZ 

AVCR4G6 

UPPER 

LOVER 

5i 5 

122.9 

)26 7 

I 19 2 

40.9 

125 7 

*29 5 

122 0 

S0.0 

127 5 

131 3 

123 8 

65 0 

152 6 

136 4 

128.9 

80 0 

135 7 

137.6 

129.8 

100 0 

136 8 

140 7 

132.9 

125 0 

144 2 

148.1 

140 3 

160 0 

140 4 

153 5 

145 5 

200 0 

• 

147 9 

15) 8 

144 0 

290.0 

145 6 

147.4 

139.8 

5)5.0 

137 8 

141 6 

134 0 

400.0 

130.0 

143 7 

136 t 

500 0 

136 5 

140 3 

152 7 

630.0 

130. 1 

133 0 

126 5 

600.0 

130 5 

134.5 

126.7 

t000 0 

125 0 

129 7 

122 - 1 

t250.0 

120 4 

124.2 

116 6 

1600 0 

1 10.5 

125.5 

1 15 7 

2000.0 

1 19.4 

125.2 

115 6 



Table D-33 

sis-s exT<>APOLATeo oata 

OSS-I PALLET PAYLOaO 


c. . 

OF I- 


t/5-OCTAVe 8AN0 ACCEL SPFCTPAL OENSJTr 
C2/HZ 

nEASOPEtlENT 10 V08O 9 3 OLA 

99X CONFIoei^E LiniT 


HZ 

AVERAGE 

uPPEir 

LOWER 

1) 5 

1 .6E-005 

3.OE-005 

6 QE-006 


3 ie-085 

7 4E-0O5 

1 3E-005 

50. a 

4 7E-005 

I lE-004 

2 0E-005 

63.0 

1 5E-004 

3 6E-004 

6 5e-t'05 

80 0 

2 0E-004 

4 ge-004 

d 0£-00<.^ 

100 0 

4 0E-004 

1 .06-003 

1 .6E-004 

125.0 

2 2E-003 

5 5E-003 

8.9E-004 

160.0 

7.3E-003 

1 8E-002 

3 0E-003 

200.0 

5 2E-003 

! .36- 002 

2 IE-003 

250 0 

1 OE-003 

4.6E-0O3 

8 16-004 

315.0 

5. IE-004 

1 2E-003 

2 IE-004 

400.0 

8 2E-004' 

2 0E-003 

3 4E-004 

500.0 

3 8E*004 

8.OE-004 

1 .6E-004 

630.0 

8 6E-00S 

2. ie-00^^ 

3. 66-005 

800 0 

0 4E-005 

2.2E-0O4 

4 0E-005 

1080 0 

3 3E-005 

7.8E-005 

1 4E-005 

1250.0 

0.2E-W6S 

2 ZC-005 

3 OE-008 

1800 0 

7 5£-006 

\ 8E-S95 

3 16-006 

2000 0 

73C-006 

1 . 7E-005 

3 lE-atE 


D-33 
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STS-3/OSS-1 Payload Flight Data 
( WORST CASE ENVIRONMENTS ) 
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